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Sub-area 3C: Retained Area

Calculation of IELCR and HQ for a Future Construction Worker, Sub-area
3C: Retained Area '

Calculation of IELCR and HQ for a Current On-site Non-resxdentlal Worker,
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Soil Constituents Average Concentrations TPHs in Area 4: Power Plant

Soil Constituents Average Concentrations Metals in Area 4: Power Plant
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Soil Constituents Average Concentrations TPHs in Area 5: Industrial Water
Treatment Plant ,
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ABBREVIATIONS

Airport
AST
ATV
bgs
BNI
BTEX
CALM
cm/sec
cm?/sec
CMS
COCs
4°C
4°F
DL
DO
DQL
DQO
DRO
EAs
EM
ESA
Facility
FS

ft/ft
FUSRAP
GRO
HDPE
HI
HISS
HRC
HSA
HWP
HZ

D
IELCR
ITLs
IWTP
LNAPL
MCL
MCLG
MDNR
MEK

pglkg
pg/L
mg/L
MIBK
MRBDM
MSD
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Lambert St. Louis International Airport
Aboveground Storage Tank

All Terrain Vehicle

below ground surface

Bechtel National, Incorporated
Benzene, Toluene, Ethylbenzene, and total Xylenes
Cleanup Levels for Missouri
centimeters per second

centimeters squared per second
Corrective Measures Study
constituents of concern

degrees Celsius

degrees Fahrenheit

Detection Limit

Dissolved Oxygen

Data Quality Level

Data Quality Objective

Diesel Range Organics

Environmental Assessments

Exposure Model

Environmental Site Assessment

Boeing Tract 1 facility

Feasibility Study

feet per foot

Formerly Utilized Sites Remedial Action Program
Gasoline Range Organics

High Density Polyethylene
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EXECUTIVE SUMMARY

The Boeing Tract 1 Facility (Facility) is located in Hazelwood, St. Louis County, Missouri and
covers a total area of 228 acres. The Facility includes several buildings used to service and
manufacture aircraft, office buildings, parking lots, a coal fueled power plant, and a waste water
treatment facility. The Facility included several underground storage tanks (USTs), above ground
storage tanks (ASTs), and other waste handling areas.

Based on an investigation in 1995, 32 solid waste management units (SWMUs) were identified.
Boeing has conducted numerous site investigations and remedial actions at the Facility. As a
result of these, a large volume of data \ﬂ%?igen collected. Data indicates that at various locations
within the Facility soil and groundwater impacts have consisted of semi-volatile organic
compounds (SVOCs), volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs),

total petroleum hydrocarbon (TPH), and metals.

To perform a risk evaluation, the site was divided into the following areas:

° Area 1 Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 45D, 43E,
and parts of 45 and 45K).

° Area 2 Demolished Area: (includes former Buildings 45J, 51, 52, 48, 48A, and part of
45K).

o Sub-area 2A: Western portions of Buildings 45J, 51, and 52, northwestern
comer of Building 45, northern portion of Building 45K, and
parking lots, entrance road, and open space between these
buildings and the west property line.

o Sub-area 2B: Eastern portion of Buildings 45J, 51, and 52, northwestern
portion of Building 45, western portions of Buildings 48 and
48A, smaller associated buildings, and associated parking lots
and access areas.

o Sub-area 2C: Eastern portions of Buildings 48 and 48A, northeastern portion
of Building 45, smaller associated buildings, and associated
parking lots and access areas.

° Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3,
and 4).

(¢]

Sub-area 3A: Buildings/structures 44, 44A, 46, and 49, western portion of
Building 41, northern edge of Building 42, and associated
parking lots and access aréas primarily to the west and south of
these buildings.

o Sub-area 3B: Small open area between Buildings 2 and 42 including the

parking access area on the western side of Building 2.

o Sub-area 3C: All but the northernm edge of Building 42, several
buildings/structures to the south of Building 42, and associated
paved parking and access areas primarily to the east and south of
these buildings to the runway on the south.

o Sub-area 3D: Eastern portion of Buildings 41, northern half of Building 2, and

the associated open and parking areas on the west side of
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Building 2.

o Sub-area 3E: Small open area between Buildings 2 and 4 including parking
and access areas.

o Sub-area 3F: Small rectangular area at the southwestern corer of Building 1,
including parking and access areas and the southwest corner of
Building 1.

o Sub-area 3G: Small rectangular area between Buildings 1, 2, and 3, including
parking and access areas and the northeastern portion of
Building 1 and the northwestern portion of Building 3.

o Sub-area 3H: Building 4 and the open access areas to the north, east, and south
sides of the building.

° Area 4 Power Plant: (includes Buildings 5 and 6).

© Area 5 Industrial Water Treatment Plant: (includes Building 14).

° Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39).

o Sub-area 6A: Buildings 21, 29, and 29A, and all parking lots and open space to
the south and west of these buildings.

o Sub-area 6B: The area between Buildings 29 and 27, containing Buildings 22,
28, 39.

o Sub-area 6C: Buildings 25 and 27 and parking lots and open space to the south
of these buildings and within about 450 feet to the east.

o Sub-area 6D Parking lots and open areas beginning about 450 feet east of
Buildings 25 and 27 and extending to the north, south, and east
property lines.

° Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34).

° Area 8 Office Complex North: (includes Buildings 220 and 221).

o Sub-area 8A: Southern portion of Building 220, associated parking areas to the
south and access areas to the east.

o Sub-area 8B: Northern portion of Building 220 and the open area to the
northwest of the building to the property boundary including
smaller associated buildings, parking areas, and unpaved areas
along the property boundary.

o Sub-area 8C: Building 221 and the associated parking and access areas to the
north, east, and west of the building.

o Area 9 Gun Range: (includes Buildings 10, 11, 11A, 12, and 13).

These Areas/Sub-areas are characterized by similarities in factors that affect public health risk
under current reasonable future land use conditions. Constituent data for soil and
groundwater by compiled for each Area/Sub-area. The receptors, pathways, and complete
routes of exposure for current and future land use were identified for each Area/Sub-area.

Following are the critical receptors, pathways and complete routes of exposure for each
Area/Sub-area:
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Current

Area or Receptor Pathways/Complete Routes of Exposure
Future
Area 1 Current | None None
Future Construction Ingestion of soil,
worker Dermal contact with soil,
Outdoor inhalation of vapors and particulates
from soil,

Dermal contact with groundwater, and
Outdoor inhalation of vapors from groundwater.

Sub-area 2A | Current | Non-residential | Indoor inhalation of vapors from subsurface soil,

to 2C, Sub- worker and
area 3A to Indoor inhalation of vapors from groundwater.
3H, Area 4, Future Construction Ingestion of soil,
Area 5, Sub- worker Dermal contact with soil,
area 6A to Outdoor inhalation of vapors and particulates
6D, Sub-area from soil,
8A to 8C, Dermal contact with groundwater, and
and Area 9 Outdoor inhalation of vapors from groundwater.
Area 7 Current Non-residential | None

worker

Future | Construction None
worker

Additional receptors include occasional visitors and maintenance workers whose exposure frequency and
exposure duration are expected to be less than that for the non-residential worker and construction worker;
hence the risk to these receptors will not be quantified.

The large number of constituents analyzed in soil and groundwater were screened to identify the
constituents of concern (COC) for which quantitative risk was evaluated. Constituents that were
non-detect in all soil samples were eliminated. Similarly, constituents that were non-detect in all
groundwater samples were eliminated. The remaining constituents were further screened as
discussed below.

Groundwater screening level was identified as one of the following (in the order shown):
(i) Maximum Contaminant Levels (MCL), or
(i) EPA Health Advisory Concentration Levels (HA), or
(iii)) Secondary Drinking Water Standards (SDWS), or

(iv) Risk-based target levels developed assuming water is used for residential purposes.

Constituents in groundwater for which the maximum detected concentration did not exceed the
screening criteria in a specific Area/Sub-area were eliminated.

Constituents in soil were further screened using the following criteria:

o Background concentrations for metals. Metal constituents for which the maximum
concentration in soil was less than these background concentrations in a specific
Area/Sub-area, were not considered further.
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The sample locations for which all the constituents in a specific chemical group (VOCs, TPH,
Metals, PAHs, or PCBs) were non-detect, were not included in the calculation of average
concentrations for constituents in that particular chemical group.

From the above screening, the list of COCs for each Area/Sub-area based on all media and all
receptorsli presented on Table ES-1. Arithmetic average concentrations for each COC for each
receptor and each media were estimated.

Using the arithmetic averages as the representative concentrations for each COC, average site-
specific data, and the models recommended in the Missouri Department of Natural Resources
(MDNR) draft risk-based corrective action (RBCA) process document; risk for each Area/Sub-
area was calculated. This would be the equivalent of a Tier 2 evaluation. The cumulative risk for
each receptor in each Area/Sub-area is summarized on Table ES-2.

Based on the above evaluation, the cumulative risk for the following areas exceeded the
regulatory acceptable level of 1 x 10* for carcinogens and hazard index (HI) of 1 for non-
carcinogens:

Sub-area 2A,
Sub-area 2B,
Sub-area 3A
Sub-area 3C,
Sub-area 3E,
Sub-area 3G
Sub-area 6B,
Sub-area 6C, and
Sub-area 8B.

For Areas/Sub-areas where the cumulative risk or risk for each COC and all exposure pathways

exceeded the target risk, the primary constituents and routes of exposure that caused the
exceedence are identified below:

Area COoC Exceedence Due to
Sub-area 2A | TPH-GRO Indoor inhalation from groundwater by non-residential
worker
TPH-DRO Indoor inhalation from groundwater by non-residential
worker
Sub-area 2B | Aliphatics >nC12 to | Indoor inhalation from groundwater by non-residential
nClé worker :
Aliphatics >nC16 to | Indoor inhalation from groundwater by non-residential
nC21 worker
Aliphatics >nC21 to | Indoor inhalation from groundwater by non-residential
nC35 worker
Tetrachloroethene Dermal contact with groundwater by future
construction worker
Sub-area 3A | TPH-DRO Indoor inhalation from groundwater by non-residential
worker
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nC21

Area cocC Exceedence Due to
Sub-area 3C | TPH-DRO Indoor inhalation from groundwater by non-residential
worker
TPH-ORO Indoor inhalation from groundwater by non-residential
worker
Total TPH Outdoor inhalation of vapors from groundwater by
construction worker
Sub-area 3E | Aliphatics >nC16 to | Indoor inhalation from groundwater by non-residential
nC21 worker
Sub-area 3G | Aliphatics >nC21 to | Indoor inhalation from groundwater by non-residential
nC35 worker
Sub-area 6B | Aliphatics >nC16 to | Indoor inhalation from groundwater by non-residential
nC21 worker
Benzo(a)anthracene | Dermal contact with groundwater by construction
worker
Sub-area 6C | Aliphatics >nC16 to | Indoor inhalation from groundwater by non-residential
nC21 worker
Aliphatics >nC21 to | Indoor inhalation from groundwater by non-residential
nC35 worker
Sub-area 8B | Aliphatics >nC16 to | Indoor inhalation from groundwater by non-residential

worker

Aliphatics >nC21 to
nC35

Indoor inhalation from groundwater by non-residential
worker

The risk evaluation was based on a non-residential current and future land use and non-domestic
use of groundwater.

The risk evaluation also identified the absence of ecological risks at the site and that the
groundwater was not a source of domestic water.

Sub-areas that exceed acceptable levels will be considered in the corrective measure study

(CMS).
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i Table ES-1
. Chemicals of Concern (COCs)
Boeing Tract 1, St. Louis, Missouri

COCs
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Table ES-2
Summary of Risk Results

Boeing Tract 1, St. Louis, Missouri

Area Non-residential Worker Construction Worker
IELCR HI IELCR HI

Area 1 (Max.) N/A N/A 6.34E-07 0.50
Sub-area 2A 5.97E-08 22 3.52E-07 0.31
Sub-area 2B 7.57E-06 96 1.89E-05 3.1
Sub-area 2C 2.02E-08 0.95 3.92E-08 0.047
Sub-area 3A 7.90E-08 2.6 4.52E-08 0.055
Sub-area 3B 3.35E-09 0.31 4.66E-10 0.0071
Sub-area 3C 2.00E-08 77 2.34E-08 1.3
Sub-area 3D 2.93E-08 0.075 1.17E-07 0.048
Sub-area 3E 4.31E-08 10 8.02E-10 0.12
Sub-area 3F NA 0.86 NA 0.0082
Sub-area 3G 6.02E-08 2.8 9.38E-08 0.12
Sub-area 3H NA 0.70 6.35E-13 0.0058
Area 4 2.17E-10 0.47 2.60E-06 0.014
Area 5 NA 0.00053 6.37E-08 0.013
Sub-area 6A 1.12E-10 0.054 5.33E-08 0.0089
Sub-area 6B 1.44E-06 7.9 2.44E-05 0.17
Sub-area 6C 7.03E-08 4.1 8.36E-08 0.060
Sub-area 6D 2.99E-10 0.00014 8.25E-08 0.013
Area 7 N/A N/A N/A N/A
Sub-area 8A 2.37E-08 0.00031 1.02E-07 0.020
Sub-area 8B NA 55 3.74E-10 0.49
Sub-area 8C NA 0.064 1.25E-12 0.0052
Area 9 1.79E-11 0.19 1.29E-11 0.008
Notes:

Number in bold exceeds the cumulative acceptable target levels.

IELCR: Individual excess lifetime cancer risk

HI: Hazard index
NA: Not available
N/A: Not applicable
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SECTION 1.0
OVERVIEW OF BOEING SITE

1.1 INTRODUCTION

This section presents an overview of the site, the available data, and our overall approach to
evaluate risk for the Tract 1 Boeing site (Facility), located in Hazelwood, St. Louis County,
Missouri. The overall risk approach presented here is consistent with the draft policies made by
the Missouri Groundwater Rule Stakeholders Group. These draft policies have been documented
in the process document (Missouri Department of Natural Resources (MDNR) Preliminary
Draft Process Document, June 2003). 1t is anticipated that the results of this evaluation will be
used to make risk based decisions to manage the impacts at this site.

1.2 ORGANIZATION OF REPORT

The Report consists of an Executive Summary followed by 12 sections and 10 appendices (see
Table of Contents) bound in two separate volumes. The report text is provided in Volume 1 and
the appendices are provided in Volume 2. Following the text in each Section 1.0 through 10.0 are
the tables, figures, and attachments related to that individual section. The Report has two final
sections to present the conclusions and recommendations, and references.

1.3 SITE DESCRIPTION

The Facility is located in Hazelwood, St. Louis County, Missouri, within Section 5, Township
46E, Range 6E. It is bounded to the south by St. Louis Lambert International Airport, to the west
and northwest by Lindbergh Boulevard on the east by the Formerly Utilized Facility Remedial
Action Program (FUSRAP) St. Louis Airport Site (SLAPS), and to the north by James S.
McDonnell Boulevard (with the exception of a small portion of land to the north of McDonnell
Boulevard, (see Figure 1-1 for details). In general, the Facility is located in a highly urbanized
(industrial/commercial) setting. Tract 1 is divided into two sections: Tract 1-South
(approximately 108 acres) is located south of Banshee Road; and Tract 1-North (approximately
120 acres) is located north of Banshee Road. There are approximately 80 buildings located
within Tract 1 (North and South).

In 2001, Boeing sold a portion of the North Tract containing Buildings 27, 29 and 29A to GKN
Aecrospace (GKN). Boeing is in the process of vacating the South Tract and turning the buildings
and land over to the owner, Lambert St. Louis International Airport, except for the Power Plant
(Risk Area 4) and the Industrial Wastewater Treatment Plant (Risk Area 5). This process is
scheduled to be completed by mid-2005. Boeing is retaining the Engineering Office Complex
consisting of Buildings 32, 33, and 34 along with office and warehouse facilities in Buildings
27A, 220, and 221, and the Power Plant and Industrial Water Treatment Plant.

Aerospace manufacturing has been in continuous operation at the Facility since 1941. The
Facility activities primarily consisted of the manufacturing of fighter aircraft and components.
Processes include the fabrication of aluminum, titanium, composite structures, and other air frame
material. The manufacturing processes also include metal cutting, metal forming and grinding,
degreasing, painting, aircraft assembly, aircraft fueling, and aircraft flight testing.

Access to the Facility is strictly controlled. The Facility is surrounded by a chain-link fence and

is patrolled by a security force 24 hours a day, 365 days per year. Employees and visitors must
pass through security gates at the main entrance to the Facility before entering any building.
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The Facility was permitted to store hazardous waste under RCRA permit number OSO 62284002.
The Facility was also permitted to transport hazardous wastes from other Boeing (St. Louis)
facilities for management and solvent recycling.

Boeing generated approximately 48 different waste streams that the Facility considered to be
hazardous waste. The largest quantities of wastes generated consist of emulsified cutting oils,
waste jet fuels, paint solids, solvent and paint wastes, wastewater treatment sludges, and acid and
caustic wastes. Boeing stores hazardous waste at various locations around the Facility. Waste
solvents, paints, and oils are accumulated in drums at numerous satellite accumulation locations.
~ Boeing stored on-site-generated waste in drums at three less-than-90-day storage areas. Non-
petroleum liquid wastes are either transported off-site for disposal, or neutralized and processed
through the industrial wastewater treatment plant (IWTP). Liquids pretreated in the IWTP are
discharged to the Metropolitan St. Louis Sewer District (MSD) publicly-owned treatment works
under an industrial discharge permit. Petroleum wastes are stored in tanks or drums, and either
blended and used as fuel for boilers (off-spec jet fuel only) or transported to a disposal facility.
Sludge from the IWTP is transported to an off-site disposal facility.

In the past, Boeing operated three solvent distillation units which were certified as resource
recovery units by the MDNR. Two of the distillation units were used to recover spent methyl
ethyl ketone (MEK) and methyl isobutyl ketone (MIBK). One of these was located at the
painting area in Building 27 and the other was located at the main paint booth in Building 48.
Distillation bottoms were collected in 55-gallon drums and disposed as hazardous waste. The
other distillation unit was a steam stripping carbon adsorption bed unit that recovered spent
perchloroethylene (PCE) and was located in Building 51.

A total of approximately 68 underground storage tanks (USTs) have been located at the Facility
since operations began in 1941. These USTs primarily have been used to store petroleum
products (jet fuels JP-4 and JP-5, gasoline, diesel, and hydraulic oil) along with waste petroleum
products (jet fuels, used oil). At various times, some USTs at the Facility were used to store
solvents, lacquer thinner, hazardous waste sludge, alcohol, and water. A total of 11 USTs are
currently in use at the Facility: 3 on the North Tract and 8 on the South Tract. A summary listing
of all known USTs at the Facility is presented in Table 1-1.

Approximately 90-95% of the surface area of the Facility is covered with buildings, paved streets,
paved parking lots, tankfarms, and docks.

1.4 INVESTIGATION HISTORY

Numerous investigations have been completed at the Boeing Tract 1 Facility, including document
and operation reviews, visual inspections, and sampling efforts. These investigations have been
conducted as part of the RCRA program [RCRA Facility Assessment (RFA) and RCRA Facility

Investigation (RFI)], USTs removals and/or investigations, and environmental assessments with
subsequent environmental investigations.

As summarized in the draft RFI (MACTEC, 2004), numerous assessment investigation activities
have occurred at the Facility. These have resulted in a large body of soil and groundwater data.
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In summary:

e 32 Solid Waste Management Units (SWMUs) were identified at the facility by the RFA
(SAIC, 1995) (Table 1-2).

e 68 USTs have been present at the Facility (Table 1-2).

e 23 shallow monitoring wells (20 feet deep or less) were installed as part of the RFI; an
additional 55 shallow monitoring wells were installed at the Facility during previous
investigations. Eighteen of these monitoring wells have been closed.

¢ Nine monitoring wells were installed as part of the RFI to monitor the deep groundwater
zone. ,

e Approximately 207 shallow soil borings and 10 soil borings to the top of bedrock were
installed as part of the RFI investigation between February 1998 and July 2003.

e Temporary piezometers were installed in 172 of the shallow RFI borings and eight of the
deep RFI borings to allow for the collection of groundwater samples.

e Nine shallow RFI borings and two deep RFI borings were completed as permanent
piezometers to allow for collection of groundwater samples over time.

e 14 temporary piezometers and 2 monitoring wells sampled groundwater for TPH
speciation/fractionation in April/May 2004.

Samples have typically been analyzed for a range of constituents; volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs) including polynuclear aromatic
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), pesticides, metals, total petroleum
hydrocarbon (TPH) and cyanide, by a variety of analytical methods. '

Laboratory data collected for RFI (1998 to 2003) and supplemental TPH in 2004 is available in a
master database, however data collected for other investigations were only available in a hard
copy. This risk evaluation considered all relevant historic soil and groundwater data. Generally,
all soil data was used for quantitative evaluation. For groundwater, a minimum of the most recent
two years of data up to a maximum of the most recent six years of data depending on the

availability of data in each area was used. The objective was to use the data most representative
of current conditions.

1.5 SITE GEOLOGY

A detailed description of the site’s geology and hydrogeology is presented in the RFI (MACTEC,
2004). The following summary is based on the RFI. The geology at the site is divided into
unconsolidated material (overburden) and bedrock.

Unconsolidated Material

The unconsolidated material which overlies the bedrock consists predominantly of silt, clay, silty
clay, and clayey silt. The total thickness of this material is approximately 70 to 90 feet. There is
a general increase in clay content with depth, with low permeability clay separating the upper
zone [approximately zero to 15 feet below ground surface (bgs)] from the underlying bedrock.
The upper zone consists predominantly of clayey silt (e.g., loess) with fill material (reworked
silt/clay, bricks, gravel, etc.) in some areas. The fill is up to 10 feet thick. A distinct organic silt
layer was noted across the site at approximately 10 to 15 feet bgs. Predominantly dense clay is
present below the organic silt and extends down to bedrock. A thin (approximately one to
three feet) basal (top of bedrock) sandy or gravelly interval was encountered in some borings, but
(in general) has low permeability due to clay content and is not continuous across the site.
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Bedrock

The bedrock underlying the unconsolidated material consists of either Mississippian Age
limestone (eastern side of site) or Pennsylvanian Age cyclotherms (western side of site). The

limestone is composed of the Ste. Genevieve and St. Louis formations. The limestones are

generally clean, without abundant shale or chert. The Pennsylvanian Age cyclotherms consist of

interbedded coal, shale, clay/silt, and limestone. The overall permeability of the Pennsylvanian

beds is low, and these formations are considered an aquitard or barrier to groundwater flow.

1.6 HYDROGEOLOGY

The groundwater at the site has. been divided into shallow and deep zones which are separated by
low permeability clay. The shallow groundwater is typically encountered 4 to 14 feet bgs and is
considered unconfined. The shallow groundwater elevations consistently show a flow direction
towards Coldwater Creek, the receiving stream.

The hydraulic gradients, estimated from the 2002/2003 water levels, ranged from 0.007 to
0.015 feet/foot (ft/ft), with a Facility wide average of 0.01 fu/ft.

Numerous laboratory and field tests to determine the hydraulic conductivity of the unconsolidated
materials have been conducted at the Facility as part of the RFI and during earlier investigations

at the Facility. Similar tests have also been conducted at the nearby SLAPS. These tests
included:

e Laboratory tests (Triaxial),
¢ Field slug tests, and
e Field pump tests.

An average hydraulic conductivity (K) value for the upper zone was determined to be 3.83 x 10”

centimeters per second (cm/sec), with the shallow groundwater flow velocity estimated at 4.2 feet
per year (MACTEC, 2004).

The deep groundwater zone includes an organic silt and low permeability clay (aquitard), which
separates the deep and shallow groundwater zones and the underlying silty clay and basal sands
and gravel. The deep groundwater zone is hydraulically separate from the upper groundwater
zone (MACTEC, 2004). The groundwater potentiometric elevations for the deep zone vary
considerably across the Facility and indicate that the deep groundwater zone is not a continuous
or well defined hydrologic unit. Although the deep groundwater is within a confined
groundwater zone and not directly hydraulically connected to Coldwater Creek, the deep
groundwater is expected to flow to the northeast down the Coldwater Creek valley. The overall

trend, however, is decreasing elevations towards the north, which follows the Coldwater Creek
flow direction.

1.7 TOPOGRAPHY

The topography at the Facility is mostly level to gentle rolling hills, with local surface elevations

ranging from 545 to 555 ft above mean sea level. The topography generally slopes across the
Facility from west to east.
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1.8  RELEVANT CLIMATE CONDITIONS

The annual average rainfall for the City of St. Louis is 37.5 inches per year. The prevailing winds
at the site tend to be from the south in the Summer and Fall at an average speed of 8.7 miles per
hour, and from the west and northwest in the Winter and Spring at an average speed of 11 miles
per hour.

19 EXPOSURE ASSESSMENT
The quantification of risk at a site requires the following information:

Identification of constituents of concern (COCs),

Physical-chemical properties of COCs,

Toxicological properties of COCs,

Receptor Specific Exposure factors, -

Fate and transport and uptake models to estimate the exposure point concentrations and
dose, and

6.  Fate and transport parameters.

Pl ol S

In addition, for a Facility as large as this with varying conditions (primarily COCs and land use)
across the Facility, the Facility has to be discretized into smaller areas that are more
“homogeneous” from an exposure and risk perspective. This discretization of the Facility is
presented in Section 1.9.1.

Each of the above inputs is discussed subsequently.
1.9.1 Discretization of Site

The Boeing facility, (Tract 1 North and Tract 1 South) has a total area of 228 acres. The area
consists of a number of different land uses (manufacturing buildings, office buildings, parking
lots, area for future runway, power plant, etc.). For risk assessment purposes the site was divided
into the following nine Areas based on the current and future land use and activity patterns. The
“intent of these Areas is to define portions of the site that are relatively homogeneous in terms of
risk and exposure factors, and to develop target levels for each Area consistent with the land use

and/or other characteristics to the exposure condition of that Area. These Areas are presented
below and locations are indicated on Figure 1-1:

. Area ]| Runway Protection Zone: (includes former Buildings 40, 45L, 45C, 45D, 45E,

and parts of 45 and 45K).

o Area 2 Demolished Area: (includes former Buildings 45], 51, 52, 48, 48A, and part of
45K).

. Area 3 Retained Area: (includes Buildings 42, 43, 45H, 41, 44, 44A, 46, 49, 1, 2, 3,
and 4).

Area 4 Power Plant: (includes Buildings 5 and 6).

Area 5 Industrial Water Treatment Plant: (includes Building 14).

Area 6 GKN Facility: (includes Buildings 21, 22, 25, 27, 28, 29, 29A, and 39).
Area 7 Engineering Campus: (includes Buildings 27A, 32, 33, and 34).

Area 8 Office Complex North: (includes Buildings 220 and 221).

Area 9 Gun Range: (includes Buildings 10, 11, 11A, 12, and 13).

September 2004 1-5 The RAM Group



If there were multiple sources or multiple regions of an Area impacted by the same group of
constituents (i.e. VOCs, PAHs, PCBs), the Area was further subdivided into Sub-areas. These
Sub-areas were sized to contain single Areas of Impact.

The reasons for dividing the Areas into Sub-areas included:

e Focus the risk assessment calculation to match each Area of Impact;

o Avoid the perception of “diluting” the representative concentration by averaging beyond
the Area of Impact for each source;

e Reduce the size of the area over which representative concentrations are calculated to
better reflect the exposure domain for receptors,

e Use the results of the risk assessment to focus the Corrective Measures Study (CMS) on
smaller areas found to exceed acceptable risk; and

e Receive no further action determination for Areas of the Facility that do not pose an
unacceptable risk.

Four of the nine Areas were subdivided into Sub-areas. Area 1 was not subdivided since the
maximum detected concentrations of the chemicals of concern did not result in unacceptable risk.
Areas 4, 5, 7, and 9 were not subdivided since there were not multiple Areas of Impact within
these Areas. Area 2 was divided into Sub-areas 2A, 2B and 2C. Area 3 was divided into eight
Sub-areas 3A through 3H. Area 6 was further divided into four Sub-areas 6A, 6B, 6C and 6D.
Area 8 was divided into Sub-areas 8A, 8B, and 8C. - The details for each Sub-area are discussed
in Sections 2 to 10.

1.9.2 Screening to Identify Constituents of Concern

All the organic and inorganic constituents (except for certain parameters that were analyzed to
provide information regarding biodegradation activity - i.e., ammonia as nitrogen, nitrate as
nitrogen, chloride, fluoride, sulfate, etc.) were retained for evaluation if they had (i) a positive
detected value, or (ii) where a numerical detection limit was known.

/’/ =
Historic data, identified as ‘ND’, i.e., without the specific detection limit, %ot used in the
quantitative risk evaluation process. The number of samples analyzed for each constituent
includes the “NDs” in the count.

1.9.2.1 Groundwater

The risk assessment used only the groundwater sample data collected by MACTEC for its RFI,
which included data from 1998 to 2003, along with subsequent sampling in 2004 for TPH. For
metals, only total metal analyses were considered. Dissolved metal results were not considered.

This is the conservative approach since total metal results are typically at higher concentrations
than dissolved metal results. '

14,
W
When all the historic groundwater data collected at the Boeing facility wags{;aluated, a total of

189 chemicals had been analyzed in at least one sample. In order to screen this list into a more

manageable list of COCs, the data té&&'ﬁ’“ﬁrst broken down into each of the nine Areas.
Constituents were screened as follows:

o Constituents were removed from consideration where the maximum concentration
detected in groundwater was below the Maximum Contaminant Level (MCL) or other
target level criteria. For constituents that do not have MCLs, three other target level
criteria were compared in the following order of priority: (i) EPA Health Advisory
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Concentration Levels (HA), (ii) Secondary Drinking Water Standards (SDWS), and
(iii) risk-based target levels were developed assuming water is used for residential
purposes, i.e., it included the ingestion of water and indoor inhalation of vapors from
residential water use.

. Constituents were removed from consideration if they were not detected in any of the
groundwater samples analyzed for that constituent in a specific Area/Sub-area.

The comparison for these constituents is presented in each of the Sections 2 to 10. Table 1-3 lists
the MCLs and other target levels criteria. Once this comparison was completed, the remaining
COC:s were carried forward in the risk assessment.

1.9.2.2 Soil

If a VOC, TPH, PAH, or PCB constituents was detected in a soil sample for an Area/Sub-area,
that constituent was retained as a COC. Metal constituents for which the maximum detected
concentration in an Area/Sub-area was less than background concentrations were not considered.
Also, individual metals that were non-detect for all soil samples analyzed in an Area/Sub-area
were not considered further. Specific comparisons are presented in each area (Sections 2 to 10).

Table 1-4 lists the background concentrations for metals that were compiled based on a review of
the following:

o StL. - MACTEC Engineering and Consulting, Inc., May 2004, Draft RCRA Facility
Investigation Report for McDonnell Douglas, Hazelwood, Missouri, Table 6-1 (St.
Louis County Geometric Mean)

o MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey
Professional Paper 954-H,I (Missouri Statewide Geometric Mean)

. US - Shacklette, Hansford T. and Boerngen, Josephine G., 1984, U.S. Geological
Survey Professional Paper 1270 (Eastern United States Geometric Mean)

. SLAPS - Environmental Assessment Division, Argonne National Laboratory,
November 1993, Baseline Risk Assessment for Exposure to Contaminants at the St.
Louis Site, St. Louis, Missouri, Table 2.8

1.9.2.3 Laboratory Qualifiers

The soil and groundwater samples included some detectable and non-detectable concentrations of
constituents that also contained one or more of the following laboratory qualifiers. Typically, all

detectable concentrations were considered in the risk assessment, including laboratory qualified
data.

e B The indicated analyte was found in the associated method blank as well as in the
sample (the sample value may be above or below the reporting limit).
e D Diluted: The original sample was diluted due to high amounts of one or more

target analytes. Analytes will be subject to elevated detection limits relative to
the dilution factor.
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1.9.3

DL

Diluted: The original sample was diluted due to high amounts of one or more
target analytes. Analytes will be subject to elevated detection limits relative to
the dilution factor.

Estimated value: Analytical result exceeded the method upper calibration curve
and the actual value is known to be higher than the upper calibration range.

Diluted: The original sample was diluted due to high amounts of one or more
target analytes. Analytes will be subject to elevated detection limits relative to
the dilution factor.

Re-analyzed: The indicated analytical results were generated from a re-injection
of the same sample extract or aliquot.

Estimated value: Analytical result is estimated due to one of the following
factors: constituent was detected above the method detection limit but below the
practical quantitation limit or reporting limit; constituent did not successfully
meet the established quality control criteria for accuracy, precision, or spike
recovery; surrogate recoveries were not within method limits or diluted out.

Sample pretreatment: The sample reaction impaired the ability to analyze the
sample using normal analytical determination. Treatment outside of method
protocol was required to determine the analytical result.

Diluted: The original sample was diluted due to matrix interference of one or
more target analytes. Analytes will be subject to elevated detection limits
relative to the dilution factor.

Sample was held beyond the accepted method holding time.

Rejected result: Indicated analytical result was rejected/not used due to failure of
sample analysis to meet minimum method analysis requirements.

Sample was received past the method hold time or too close to the method
holding time expiration.

Sample concentration was too high to evaluate spike recoveries.

Re-run sample analysis: The sample was diluted and re-analyzed (possibly
performed re-analysis outside of recommended method hold time).

Representative Concentration Methodology

Representative concentrations were calculated for each constituent analyzed in each Area or Sub-
Area using the following conventions:

September 2004

Constituents were grouped into VOCs, PAHs, PCBs, and TPH. The Area of Impact for
soil was defined by the soil samples that had detections of an analyte within that group
(i.e. if a sample had a benzene detection, that sample was utilized to calculate the
representative concentrations for all of the VOC constituents analyzed in that sample. If
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VOC constituents were below method detection limits in the sample, one half of the
method detection limit for that constituent was used. This process was separately
completed for groundwater.

e Samples (soil or groundwater) were not included in the Area of Impact representative
concentration calculation for VOCs if the only detection in the sample was acetone
and/or methylene chloride. These constituents are common laboratory contaminants and
inclusion of the samples with just these detections would have resulted in a reduction of
the calculated representative concentration for other COCs.

e Multiple groundwater samples collected from a monitoring well or permanent piezometer
were averaged together to give a representative concentration for that well prior to use in
the calculation of the representative concentration for the Area/Sub-area.

e Duplicate groundwater samples were averaged with the entire set of samples from the
well as unique samples.

e Multiple analysis for constituents by different laboratory methods were averaged together
as unique samples (i.e., BTEX analysis by EPA Methods OA-1 and 8260B). See
Appendix K for multiple analysis data.

1.9.4 Physical and Chemical Properties of COCs

To perform the risk calculations, COCs were assigned physical and chemical properties from the
MDNR Cleanup Levels for Missouri (CALM) document. A number of constituents were
identified at the Boeing facility that did not have physical and chemical properties available from
the CALM document. For these chemicals alternative sources were used to obtain this
information. The following sources were used:

. U.S. EPA Region IX, April 2002. Preliminary Remediation Goals,

o Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction
Program, and

e  TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health

Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the
Working Group Approach.

Table 1-5 presents the physical and chemical properties for all constituents identified for risk
calculation at the Boeing Facility.

1.9.5 Toxicological Properties of COCs

As with the physical and chemical properties, the MDNR CALM document did not contain

toxicological properties for all constituents identified at the Boeing Facility. The following
sources were used to obtain this information:

e  U.S. EPA Region IX, April 2002. Preliminary Remediation Goals,

. Texas Commission on Environmental Quality, March 2001. Texas Risk Reduction
Program, and

e  TPH Criteria Working Group, June 1999. TPHCWG Series Volume 5: Human Health

Risk-Based Evaluation of Petroleum Contaminated Sites: Implementation of the
Working Group Approach.

Table 1-6 presents the toxicological properties for all constituents identified for risk calculation at
the Boeing Facility.
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1.9.6 Exposure Factors

The risk to each receptor in an area is calculated based on exposure factors presented in the
MDNR CALM document except skin surface area for dermal contact with soil and soil to skin
adherence factor where values were based on the Department of Health and Social Services
(DHSS) recommendation. Table 1-7 presents the exposure factors used for risk calculation. Note
that in general these are the upper 95" percentile values and are hence conservative. Note it is
likely that future workers may spend time in more than one Area/Sub-area, i.e., they could be
exposed to chemicals in multiple areas. However, the risk assessment considers the maximum
exposure to a worker within each specific area. This is a conservative assumption because if a

worker is present in more than one area, the risk to that worker will be less than the risk to a
worker who stays in the same area.

1.9.7 Fate and Transport Models

The following models were used to estimate the risk as per the process document.

Qutdoor Inhalation from Subsurface Soil
Emission - Jury
Dispersion — Open Box

Indoor Inhalation from Subsurface Soil
Emission — Johnson and Ettinger
Dispersion — Closed Box

Indoor Inhalation from Groundwater
Emission — Johnson and Ettinger
Dispersion — Closed Box

Appendix A includes the specific equations used to estimate the calculated risk-based
concentrations.

1.9.8 Fate and Transport Parameters

Table 1-8 presents the fate and transport parameters required for the indirect routes of exposure.
These parameters can be divided into three categories:

1. Parameters for which default literature values are used across the site.
2. Parameters for which site-specific values are used across the site.
3. Parameters for which site-specific values are used that vary for each exposure area.

Following is a discussion of the site-specific parameters.
Prevailing Wind Direction/Dimension of Soil Source

The Draft RFI report (MACTEC, 2004) presents average prevailing wind speed is 8.7 miles per
hour (mph) from the south during the Summer and Fall, and 11.0 mph from the west and
northwest during the Winter and Spring. Therefore, we used an average wind speed of 9.85 mph,
and selected the most conservative dimension (longest dimension for an Area/Sub-area consistent

with the varying wind directions). The dimensions for soil source used by Area/Sub-area are
presented in Table 1-9.
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Depth to Subsurface Soil Sources

Depth to subsurface soil sources was determined on an Area/Sub-area specific basis. It was
always conservatively determined to be the average of the minimum depths at which organic
impact was observed in the soil samples collected within that area. This is the depth at which the
volatile chemicals predominantly occur and varies for each area. However, since the depth to
subsurface soil source is based on the average depth of several samples in an Area/Sub-area, the
average depth to subsurface soil source used in the risk calculations was no deeper than the
average depth to groundwater for that specific Area/Sub-area. The depths to subsurface soil
source used by Area/Sub-area are presented in Table 1-9.

Enclosed Space Volume/Infiltration Area Ratio

This parameter represents the ratio of the volume of the building to the surface area through
which vapors migrate into the building. For Areas/Sub-areas where vapors migrate through the
floor of the building only; i.e., buildings without basements, this parameter is equal to the height

of the building. Conservatively, default value by MDNR of 300 cm (= approximately 12 ft) was
used.

For buildings with basements where a portion of the basement height is surrounded by
contaminated soil or groundwater, the vapor infiltration area is estimated as the area of the
portion of the walls through which vapors enter the basement. In these cases, the enclosed space
volume is conservatively assumed as the volume of the basement, not the entire building.

Fractional Organic Carbon Content in Soil

A total of 3 soil samples were collected at non-impacted locations across the Facility. An average
of the results was used to produce a site-wide fractional organic carbon content in soil of 0.0477
g/cc (Table 1-10). This is a reasonable value, given that the lacustrian genesis of the shallow soil

(the area was previously a lake); and therefore, would be anticipated to have significant organic
carbon content.

Soil Moisture Content

In all, 35 soil samples collected above the average water depth (by Area/Sub-area) at the Facility
for the RFI have been analyzed for water content in the unsaturated zone (0 - 10 ft). The
gravimetric water content values range from 9.8 to 27.4 % with an average of 20.8 %. The

gravimetric water content was converted to volumetric water content, 31.6 % and used for the
risk calculations (Table 1-11).

Capillary Fringe Thickness

Based on the general soil type at 10 - 20 ft bgs (silty clay) and the typical depth to groundwater
across the Facility, the capillary fringe thickness was estimated to be 192 cm. This value was
obtained from US EPA (June 19, 2003). For the areas where the depth to groundwater is less
than 192 cm, 70% of the depth to groundwater was used for the risk calculations.
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Total Soil Porosity

Based on the 3general soil type in the upper zone (silty clay), the total soil porosity was estimated
to be 0.48 cm’/cm’. This value was obtained from US EPA (June 19, 2003).

Dry Bulk Density

Two soil samples collected in shallow soil zone at the Facility have been analyzed for dry bulk
density. The average of these, 1.52 g/em’, was used for the calculation (Table 1-12).

Depth to Groundwater

Depth to groundwater was determined for each Area/Sub area and was always conservatively
determined to be the average depth to groundwater based upon measurements from up to four
quarterly monitoring events per well between December 2002 and June 2003 (Table 1-13). Note
Areas 5 and 9 have piezometers but no monitoring wells. For these two areas, the depth to
groundwater was determined based on evaluation of the boring logs, and was the average depth at
which the boring logs indicated groundwater. If there was no indication, then the average depth
at which the first occurrence wet or saturated soil samples (average depth to first description of
saturated or wet soils in the boring logs for the Area) was used.

Thickness of Vadose Zone

The thickness of the vadose zone is equivalent to the total depth to groundwater minus the
capillary fringe thickness. It is determined by the capillary fringe thickness and the depth to
groundwater, hence this value varies by Area/Sub-area.

1.9.9 Acceptable Risk Level

The risk to human health was calculated using the forward mode, i.e. the risk from each chemical
was calculated, and compared with a target risk, set by MDNR. As per the process document
following are the target risks for each receptor:

1. An individual excess lifetime cancer risk (IELCR) of 1 x 107 for each carcinogenic
constituent and all exposure pathways was used. A hazard index (HI) of 1 for each
non-carcinogenic constituent and all exposure pathways was used.

2. For all constituents and all exposure pathways, the cumulative IELCR of 1 x 10*and
the HI of 1 were used for comparison purposes.

1.9.10 Consideration of TPH in the Risk Assessment

Several soil and groundwater samples have been analyzed for TPH using a variety of different

TPH methods. These have resulted in a variety of different TPH values, e.g., diesel # 1, kerosene,
stoddard solvent, motor oil, etc.

Since the TPH values reported are a mixture of several constituents whose composition and
toxicity change due to weathering (note toxicity generally decreasing), there is no unique way to
evaluate the risk from TPH measurements. As such the following approach was used:

The various TPH values reported were classified as TPH-GRO (gasoline range organic), TPH-
DRO (diesel range organic), or TPH-ORO (oil range organic). Table 1-14 shows the various
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TPH values and their allocations to one of these three TPH fractions.

Each of the TPH-GRO, TPH-DRO, and TPH-ORO fractions was considered to consist of the
following aromatic and aliphatic fractions:

TPH-GRO TPH-DRO TPH-ORO
Aliphatics Aromatics Aliphatics Aromatics Aliphatics Aromatics
>C6-C8 >C8-C10 >Cl10-C12 >C10-C12 >C21-C35 SC21-C35
>C8-C10 >C12-C16 >C12-C16
>C16-C21 >C16-C21

C: Carbon atom

In order to get site-specific estimate of the aliphatic and aromatic fractions, groundwater samples
were collected in April/May 2004 for several Sub-areas and analyzed for TPH-GRO, TPH-DRO,
and TPH-ORO using TX Method 1005 and SW 846 Method 8260, and the fractions using the
Texas method 1006. These results were used in the risk assessment as follows:

e If there are TPH-GRO results by both TX 1005 and SW 8260, the results by SW 8260
were used for the calculations of average TPH-GRO concentration.

e If there are TPH-DRO and TPH-ORO results by TX 1005, the results were used for the
calculations of average concentration.

e Using TX 1006, the ratio of each aliphatic and aromatic fraction to the total TPH
concentration was estimated and is shown in Table 1-15. The TX 1006 results for
aliphatic C6 and aromatic C7 — C8 were not used since these lower fractions were
measured by individual volatile organic compounds.

o These ratios were applied to the average TPH results in each Sub-area to estimate the
individual fraction concentrations. These fractions are shown highlighted in Table 1-15.

If there were no TX 1006 results (soil and some groundwater results), then the average
concentrations for TPH-GRO, TPH-DRO, and TPH-ORO were divided equally for their specific
fractions shown above. The risk for each of the carbon fractions was calculated (as if each were a
single constituent). The risk for TPH fractions were calculated as the sum of the risk of the
various carbon fractions.

1.9.11 Consideration of Lead

The primary toxicity of lead is to children in a residential scenario and fetuses carried by female
workers in non-residential scenarios. For children, human exposures to lead are estimated using
the integrated exposure uptake biokinetic (IEUBK) model to estimate the risk of elevated blood
levels in children under the age of seven. For non-residential scenarios, US EPA (1996) uses the
adult lead methodology (ALM) to assess the risk to fetuses. Both these models are under review
by EPA.

Based on these models, EPA (1996) has developed a screening level for non-residential soils of

750 mg/kg and 400 mg/kg for residential areas. The value of 750 mg/kg has been used to
determine whether lead is a constituent of concern in soil.

For groundwater, MCL of lead of 15 ug/L has been used to determine whether lead is a
constituent of concern in groundwater. However, in some areas monitoring wells/piezometers
were sampled for both total lead and dissolved lead concentrations in groundwater. In general,
and as expected, total lead concentrations exceed dissolved lead concentrations due to the
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suspended solids content in a sample. For example, a sample with little or no suspended solids
content would typically have similar concentrations for total lead and dissolved lead. For
samples with increasing suspended solids content, the total lead concentration is typically higher
than the dissolved lead concentration since the analysis detects both the dissolved lead in the
water as well as the lead content of the suspended solid particles. For samples with dissolved
lead concentrations, the determination to screen lead out is based on comparing the dissolved lead
concentration to the MCL.

Locations/samples where lead concentrations exceed these levels are discussed in the respective
sections.

1.9.12 Consideration of 1,2-Dichloroethene

The laboratory data for 1,2-dichloroethene (total), cis-1,2-dichloroethene, and trans-1,2-
dichloroethene have been reported in two different ways. For some samples, only 1,2-

dichloroethene (total) has been reported. For others, values of cis-1,2-dichloroethene and trans-
1,2-dichloroethene, were reported.

For the former case, the entire concentration was conservatively assigned to cis-1,2-
dichloroethene which is the more toxic of the two isomers. If the calculated risk exceeded the
acceptable level, 1,2-dichloroethene (total) concentration was assigned 50% as cis-1,2-
dichloroethene and 50% as trans-1,2-dichloroethene. This is consistent with a tiered risk-
evaluation where constituents are screened first using very conservative assumptions and if they
do not screen out, less conservative but still reasonable assumptions are made. However, all
calculated risks using 100% cis-1,2-dichloroethene for 1,2-dichloroethene (total) were acceptable;
therefore, there were no instances where the risk was recalculated using 50% cis-1,2-DCE and
50% trans-1,2-DCE for 1,2-DCE (total). By substituting cis-1,2-DCE for 1,2-DCE (total), a
“worst-case” risk is calculated, since cis-1,2-DCE is the most toxic compared to trans-1,2-DCE.

For risk calculation in the second case, the individual concentrations of cis-1,2-dichloroethene
and trans-1,2-dichloroethene were used.

110 WATER USE

Water supplies in the St. Louis area are obtained from the Mississippi, Missouri and Meramec
Rivers. Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and
Missouri Rivers. At its closest point, the Missouri River is three miles to the northwest of the site.
Bedrock aquifers are present throughout the St. Louis area to depths of up to 800 feet. The
majority of the water occurs in fractures and solution pathways of the limestone which results in

very erratic yields usually between 10-15 gpm. The bedrock aquifers are generally not utilized for
drinking water purposes in the St. Louis area.

A total of eight private wells were identified within a 3-mile radius of the FUSRAP North County
site consisting of SLAPS and the Hazelwood Interim Storage Site (HISS) (USACE, 2003). These
wells range in depth from 35 feet to 400 feet and none of these are used for drinking water. Four
of these wells had been used for irrigation and one for industrial purposes. The three other wells
had been used for domestic use and were capped and abandoned in 1962, 1968, and 1979 (BNI,
1992). Most of these wells are installed into fractured bedrock where better yields can be
obtained as compared to the shallow unconsolidated formation (USACE, 2003). Only one well
was identified within one mile of the Facility (Golder and Associates, 2003). This well was
reported to have been installed in 1968 to a depth of 44 feet as an observation well. The well is
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located approximately 0.5 mile southwest of the Facility in the area of the current westward
airport expansion.

Therefore, the groundwater underlying the Facility is not currently used as a drinking water
supply and is not likely to be .used for this purpose given the industrial/urban setting and the
availability of the public water supply system.

The Facility is located in an area that is not considered favorable for the development of high-
yield wells due to yields generally less than 50 gallons per minute (gpm) in shallow aquifers
containing potable water, and deeper aquifers yield saline water. The Facility is in a bedrock area
mapped as having high chloride content and high sulfate concentrations; therefore, the water

quality of the uppermost bedrock aquifer is likely poor and not suitable as potable water
(MACTEC, 2004).

Additionally, the area around SLAPS and HISS does not contain any ecologically vital
groundwaters (MACTEC, 2004).

An evaluation of groundwater use as a potential drinking water source has concluded that
groundwater (shallow and deep) is not currently being used at the Facility and is not considered a
likely drinking water source in this area. Hence the drinking water pathway will not be further
evaluated during this risk assessment.

1.11 SURFACE WATER BODIES

Coldwater Creek is located at the eastern edge of the Facility (Sub-area 6D) and below Area 9
between Area 4 and Area 5. Surface water and groundwater from the site flows toward the creek.
The creek flows northeast within an underground culvert from the southwest side of the airport,
across the central portion of the airport, and then flows into an open culvert beginning north of
the railroad tracks on the north side of Banshee Road north of Area 9 and continues to the north

for several miles until it rejoins its original channel. The creek eventually discharges into the
Missouri River.

Coldwater Creek is designated as a metropolitan no-discharge stream except for permitted
discharges and non-contaminated storm water flows. Coldwater Creek from its mouth at the
Missouri River upstream 5.5 miles to its crossing with US Highway 67 (Lindbergh Boulevard) is
classified by MDNR as a Class “C” waterway meaning that there are periods of no flow in the
Creek, but permanent pools are always present. The upstream portion of the Creek between the

Airport and Highway 67, which includes the Facility and SLAPS, is an unclassified water of the
state.

The water quality in Coldwater Creek is generally poor. Studies of aquatic life (USACE, 2001)
indicate that the stream ecology is severely impacted. The nature of pollution causing this impact
is not definitively known but is believed to result from storm water from commercial and
industrial facilities, residential areas, and the Airport. More than a dozen facilities that are
permitted under the National Pollutant Discharge Elimination System (NPDES) program
discharge directly into the stream, including Ford Motor Company, Lambert-St. Louis
International Airport, and Boeing. These discharges include storm water runoff, cooling water
discharge, water treatment, and airport and road deicing (MACTEC, 2004).
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Table 1-1

Summary of Undergreund Sterage Tanks at Bocing Tract 1, Hazelwood, Missouri

September 2004

DNR Tank Velume Year . Leak
Number Bullding/Lecation Registratien Regulated (s Contents Construction Materlals Instalied Status Detection Remedial Actions

Bl Biy 41 N/A Yes 4000 T-979 Solvent Single Wall Stee! 1947 Removed [981/uot Replaced N/A Excavated

B2 __Bldg. 41 N/A Yes 4,000 Thinser Single Wall Steel 1947 Removed 1981/not Replaced N/A Excavated

B3 Bldg. 41 N/A Yes $.000 Avistion Gas Single Wall Stecl 1947 ) Removed 1981/Replaced N/A Excavated

B4 Bldg 41 N/A Yes 8,000 Gasoline Single Wall Steel 1947 Removed 1981/Replaced N/A Excavated

BS Bidg. 41 N/A Yes 4,000 JP-5 Single Wall Steel 1981 Removed 1989/Replaced by F41 N/A Excavated

B6 Bidg. 41 N/A No 15,000 P-4 Single Wall Steel 1947 __Remaved 1957/Replaced N/A Excavated

a7 Bldg. 41 N/A No 15,000 JP-4 Single Wall Steel 1947 Removed 1957/Replaced N/A Excavated

B8 Bidg. 41 N/A Yes 15,000 JP4 Single Wall Steel 1948 Removed 1989/Replaced by A4l N/A Excavated

B9 Bidg. 41 N/A Yes 15,000 P4 Single Wall Stee! 1948 Removed 1989/Replaced by B41 N/A Excavated

B10 Bldg. 41 N/A Yes 15,000 P4 Single Wall Stecl 1957 Removed 1989/Replaced by C41L N/A Excavated

Bit Bidg. 41 N/A Yes 15,000 P4 _Single Wall Stec! 1957 Removed 1989/Replaced by D41 N/A Excavated
Bl2 Bidg. 41 N/A Yes 3,000 Gasoline Fiberglass Reinforced Plastic 1981 Removed 1989/Repiaced by E4L N/A Excavated

BI3 Bldg 41 N/A Yes 8,000 IP-5 Fiberglass Reinforced Plastic 1981 Removed 1989/Replaced by F41 Inventory Stick Excavsted

B4 Flight Operations/A-41 £027 30,000 Jet Fuel Double Wall Fibergiass 1939 Current Interstitial Alarm None

BIS | Flight Operations/B-41 8027 Ne/Exempt | 30,000 - Jet Fuel Double Wall Fiberglass 1939 Current Interstitial Alarm None

B16 | Flight Operations/C-41 - 8027 Ne/Exempt | 30,000 Jet Fuel Double Wall Fiberglass 1989 Current Interstitial Alarm Nene
B17 Flight Operations/D-41 $027 Ne/Exempt | 30,000 Jet Fuel Double Wall Fibergiass 1989 Current ' Interstitial Alarm Nene'
B1s Company Vehicles/E-41 8027 Yes 4,000 Gasoline Double Wali Fibergiass 1989 Current Interstitial Alarm Nene

B19 v | _Flight Operations/F-41 8027  No/Exemnpt | 8,000 Water Double Wall Fiberglass 1989 Current/Not In use Interstitial Alarm None
B20 . Bugl N/A No 500 Gasoline A Single Wall Steel 1956 Removed 1961/Not Replaced N/A Excavated
B21 Bidg. 1 N/A No 500 Gasoline Siagle Wall Stecl 1961 Removed 1972/Not Replaced N/A Excavated
B22 Bidg. 1 £021 Yes . 6,000 Dicsel Single Wall Steel 1972 Removed 1980/Not Replaced N/A Excavated
B23 Bidg. 1 8021 Yes 5.000 Gasoline Single Wall Steel Relined in 1979 1941 Removed 1989/Not Replaced | Investory Contro) Excavated
BU Bldg. 2 N/A Yes 1,000 Gasoline/Diesel Single Wall Coated Tar Steel 1942 Removed 1989/Not Replaced . N/A Excavaied
B2S Bidg. 45 N/A Yes 335 Diesel Sing lc Wall Seeel 1958 Removed 1987/Not Replaced N/A Excavated
B26 Bldg. 45C/45D (Sie #4) N/A Yes 3,380 Waste JP4 Single Wal Steel 1963 Removed 1983/Not Replaced N/A Excavated
B27 Bldg. 45C/45D (Sitc #4) ‘N/A Yes 3380 Waste JP4 Fiberglass Reinforced Plastic 1983 Removed 1989/Not Replaced Inventory Stick Excavated
B28 Bldg. 4SE N/A Yes 2,130 Waste JP4 Fiberglass Reinforced Plastic 1978 Removed 1990/Not Replaced Inventory Stick Excavated

Bldg. 45, Foel Pit #3 .
B29 (Site #2) N/A Yes ._2.000 Waste JP4 Single Wall Steel 1977 Removed 1992/Not Replaced Inventory Stick Excavated/ Recovery Wells with closure 2002
Bidg. 45, Fucl Pit #4
|__B30 (Site #2) N/A Yes 2,000 Waste JP-¢ Single Wall Steet 1983 Removed 1992/Not Replaced Inventory Stick Excavated/ Recovery Wells with closare 2002
B3t Bidg. 45K (Sitc #1) N/A Yes 4380 Waste JP-4 Fiberglass Reinforced Plastic 1983 Removed 1993/Not Replaced Inventory Stick Excavatod/Recovery Wells with closure 1999
B32 Bldg. 51 NI/A Yes 6,000 Solveats Single Wall Steel 1977 Removed 1986/Not Replaced In Stick Excavated
B33 Bidg. 43 Fuel Farm UT0005886 Yes 20,000 Jet Fuel Single Wall Steel 1957 Removed 1991/Not Replaced laventory Stick Excavated total sitc of 799 cu yds
B34 Bdg. 43 Fuel Farm UT0005886 Yes 20,000 Jet Fuel Single Wall Stee) 1951 Resmoved 1991/Not Replaced Investory Stick Excavated wotal site of 799 cu yds
B3S Bldﬁ. 43 Fuel Fam UT0005886 Yg 20_.2_(!) Jet Fu-cl S'Ble ‘Wall Stee! }257 Removed 1991/Not M hw Stick Excavated total site of 799 cu &
Page 1 of 2 The RAM Group



Table 1-1 .
Sumunary of Underground Sterage Tanks at Boeing Tract 1, Hazelwoed, Missouri

Number Buliding/Location DNR Tank Regulated Velume Contents Construction Materials Year l Status ) Leak Remedial Actions
Registration (gals) Installed Detection
B36 Bldg. 43 Fuel Farm UT0005886 Yes 20.000 Jet Fuel Single Wall Steel 1957 Removed 1991/Not Repiaced | lnventory Stick | ML_
B37 Bidg. 43 Fuel Fam UT0005386 Yes 20000 JetFuel . Siiigle Wall Steel 1957 Removed 1991/Not Replaced Inventory Stick _Exmom__umﬂs___
B38 Bidg. 6 (Bocing) N/A No/Exemyz | 20.000 Fucl Oil Double Wall Stecl/Plastic Coated 1989 Closed in Place Inventory Control 1§ - No action
B39 Bldg. 6 (Boeing) N/A Ne/Exempt | 20,000 Fud Ol Double Wall Steel/Plastic Coated 1939 Current Inventory Centrel Ne action
B40 Bidg. 14 (Beeing) NA No/Exenpt | 120,000 | Haz Waste Studge Cencrete with Rubber Liner 1941 Current Visual Inspection Ne action
B41 _Bidg.S N/A No ' 15,000 Fuel Ol Single Wall Steel 1941 Removed 1988 Visual Inspection Excavated
B42 - Budgs NA No 15.000 Fucl Gil Single Wall Stee] . 1941 Removed 1988 Visual m ) Excavated
B43 Bidg. § N/A No 6,000 Fuel Oil Single Wall Steel 1941 Removed 1988 Visual Inspection Excavated
B4 _Budg 6 N/A Yes 1.000 Waste Oil ) Single Wall Stec! 1970 Removed 1988 Visual Inspection Excavated
B4S Bidg. 221 N/A No 5.000 Fuel Qil Single Wall Steel 1954 Removed 1990/Not Replaced Vistial Inspection Excavated
B46 Bidg. 33 NA - Yes 3,000 Dicsel * Single Wall Steel 1960 Removed 1990/Not Replaced Visual ' Excavated
B47 Bidg. 33 N/A No 20.000 Fucl Ol - Single Wall Stee! 1960 Removed 1990/Not Replaced Visual Inspection Excavated
B48 _Bidg. 32 NA Yes 500 Gasoline Single Wall Steel 1975 Removed 1990/Not Replaced Visual [nspection Excavated
B49 _ Bug.32 NA No 10,000 Fuel Ol Single Wall Steel 1955 Removed 1990/Not Replaced Visual Inspection Excavated
B50 Bldg. 34 . N/A Yes 350 Dicsel Single Wall Steel 1961 Removed 1990/Not Replaced Visual Inspection Excavated
B51 Bldg. 34 N/A No 10,000 Fuc) Oil Single Wall Steel 1961 Removed 1990/Not Replaced Visual Inspection Excavated
852 Bidg. 22 N/A Yes 5.000 Leaded Gasoline Single Wall Steel 1942 Removed 1961 & Replaced Visual Inspection Excavated
BS3 Bidg. 22 N/A Yes 1520 Leaded Gasoline Singlc Wall Steel 1961 Rx:moved 1989 & Replaced Inventory Contro} Ex
BS54 Bidg. 22 UT0008016 Yes 3,000 Unleaded Gasoline Double Wall Flberglass 1989 Retrefitted in 1995 Invcn(m‘ Centrel Ne action
BS5 Bidg. 22 UT0008016 Yes 10.000 Unleaded Gasoline Single Wall 1981 Removed i 1995 & Replaced Inventory Control Excavated
BS6 Bidg. 22 UT0008016 Yes 10,000 Unleaded Gasoflne Double Wali Plastic Coated Steel 1995 Current Interstitial Alarm No action
BS57 Bldg. 22 UT0008016 Yes 10,000 Diesel Single Wall Fibergless 1981 Removed in 1995 & Replaced Invemory Control Excavated
BS8 Bidg.22 - UT0008016 Yes 10,000 Dicsel Double Walt Plastic Coated Steel 1995 Current Interstitial Alarm No action
B59 Bidg. 25 UT0005954 Yes 8,000 Methyl Alcohol Single Wall Steel 1984 Removed in 1995/Not Replaced Inventory Control Excavated
B60 Bidg. 28 UT0008017 Yes 5.000 Jet Fuel Single Wall Steel 1955 Removed in 1989 & Replaced Inventory Control | Excavated
B61 Bldg. 28 UT0008017 Yes 5.'00) JeaFuel . Single Wall Steel 1955 Removed in 1989 & Replaced Inventory Control Excavated
B62 Bidg. 28 UT000£017 Yes 5.000 Waste Jet Fuel Single Wall Sleel 1953 Removed i 1989 & Replaced Inventory Control Excavated
B63 Bidg. 28 UT0008017 Yes 5.000 Jet Fuel Double Wall Steel 1989 Removed in 2000/Not Replaced Inventory Contro} Ex d
B64 . Bldg. 28 UT0008017 Yes 5.000 Jet Fuel Double Wall Steel 1989 Removed in 2000/Not Replaced Inventory Control Excavated
B65 Bidg. 28 UT0008017 Yes 5000 Waste Jet Fuel Double Wal Steel 1989 Removed in 2000/Not Replaced lﬁm&mﬂnl __Excavated/RCRA Ci ive Action
B66 Bldg. 29 UT0008019 Yes 4.000 Hydraulic Ol Single Wall Fiberglass 1980 Removed in 1994/Not Replaced Visual Inspection Excavated )
867 Bldg. 20 N/A No 250 Fuel Oil Single Wall Stecl ] 1943 Removed in 1999/Not Replaced Visua! Inspection Excavated
Removed Date Unknown/

B68 Bld& 42 N‘A No Uﬂvm Aviation Guoﬁm Sinﬁ Wall Eib_aﬁhsl Ul;h_ww‘ Not Replaced Visua) w Excavated

Notes: -

Bidg - Building

ok - gallons '

cu yds - cubic yards

N/A - Not Applicable

Bold indicates the status of the tank is current
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Table 1-2
" Solid Waste Management Units (SWMU) at Boeing Tract 1, Hazelwood, Missouri

Unit Description Building |
1 |Waste Sodium Hydroxide Storage, AST Tanks H19 and H 20 52
2 |Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks H12, H13, and H14 32
3 |Wastewater Sludge Collection and Holding Tank 14
4 |Leaked or Spilled Jet Aircraft Fuel Storage Tank 28
5 |Current Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 22
6 |Former Reactive Cyanide and Sulfide-Bearing Waste Storage, Area 2 22
7 Ex'plosive Waste Storage, Area 3 10
8 }Scrap Dock Shelter, Area 1 . 39
9 |Waste Nitric and Hydrofluoric Acid Solution Storage, AST Tanks H1, H2, H3, H4, H5, and H6 52
10 _|Current Waste Oil AST 5
11 |Former Waste Oil UST 6
12 |Waste Jet Aircraft and Hydraulic System Spillage, F-18 Silencer 45B
13 {Waste Jet Aircraft Fuel and Hydraulic System Spillage Storage Tank, Hush House 45C/45D
14 Waste Jet Aircraft Fuel Storage Tanks, Fuel Pits #3 and #4 45
15 |Waste Jet Fuel Storage Tank, Ramp Station 1 and 2. 45K
16 |Methyl Ethyl Ketone (MEK)/Methyl Isobutyl Ketone (MIBK) Recovery Unit 48
17_|Perchloroethyleie (PCE) Recovery Unit 51
18 |Methyl Ethyl Ketone/Methyl Isobutyl Ketone Recovery Unit 27
19 |Drum Storage Areas and Related Satellite Accumulation Areas Numerous
20 _|Paints Solids Satellite Accumulation Areas Numerous
21 |Industrial Wastewater Treatment Plant Tanks, S-1, S-2, S-3, S-4, E-1, E-2, and E-3 14
22 _|Paint Booth Satellite Accumulation Drum . 2
23 |Less-Than-90-Day Storage Area 45C/45D
24 JLess-Than-90-Day Storage Area 2
25 _)Less-Than-90-Day Storage Area 51
26 _|Former Less-Than-90-Day Storage Area 40
27 |Waste Nitric and Hydrofluoric Acid Scrubber Saddles Drums Storage’ 52
28 |Leaking Transformer i 6
29 |Waste Ferracoat, Methyl Ethyl Ketone, and Trichloroethylene Drum Storage 29A
30 |Chemical Etching Spill Containment Area 27
31 |Maintenance Shop Waste Oil Tank 22

- 32 . |Polychlorinated Biphenyls (PCB) Storage Area 39

Notes: '

AST: Above ground storage tank
UST: Underground storage tank

September 2004
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Table 1-3
Groundwater Screening Criteria
Boeing Tract 1, St. Louis, Missouri

September 2004

coc MCL Health Advisory Sec. Std. GW Target Level

(ug/L) (ug/L) (ug/L) (ug/L)

1,1,1,2-Tetrachlorethane 70

1,1,1-Trichloroethane 200

1,1,2,2-Tetrachloroethane 0.3

1,1,2-Trichloro-1,2,2-trifluoroethane 12.3

1,1,2-Trichloroethane 5

1,1-Dichloroethane 157

1,1-Dichloroethene 7

1,1-Dichloropropene 441

1,2,3-Trichlorobenzene 8.55

1,2,3-Trichloropropane 40

1,2,3-Trimethylbenzene 2.6

1,2,4-Trichlorobenzene 70

1,2,4-Trimethylbenzene 2.59

1,2-Dibromo-3-chloropropane 0.2

1,2-Dibromoethane 0.04

1,2-Dichlorobenzene 600

1,2-Dichloroethane 5

1,2-Dichloropropane 5

1,3,5-Trimethylbenzene 10,000

1,3-Dichlorobenzene 600

1,3-Dichloropropane ¢ 30

1,4-Dichlorobenzene 75

1.4-Dioxane 300

2,2-Dichloropropane 1.75

[2,2-0xybis (1-Chloropropane)

2,4,5-TP (Silvex) 50

12,4,5-Trichlorophenol 121

2,4,6-Trichlorophenol 10 )

2.4-D 70

2,4-Dichlorophenol 20

2,4-Dimethylphenol 24.3

2,4-Dinitrophenol 243

2,4-Dinitrotoluene 5

[2,6-Dinitrotoluene 5

b-Butanone (MEK) 4,000.

2-Chloroethyl vinyl ether 30.4

[2-Chloronaphthalene 461

2-Chlorophenol 40

2-Chlorotoluene 100

2-Hexanone 1.74

2-Methylnaphthalene 115

2-Methylphenol (0-Cresol) 60.7

[2-Nitroaniline 0.0347

2-Nitrophenol 1.53

2-Nitropropane 0.0151

3,3"Dichlorobenzidine 1.49

3-Nitroaniline 0.748

4,4-DDD 28

4,4-DDE 1.98

Page 1 of 5

The RAM Group




" Table1-3 '
' Groundwater Screening Criteria

Boeing Tract 1, St. Louis, Missouri

coc MCL Health Advisory Sec. Std. GW Target Level
(ug/L) (ug/L) (ug/L) (ug/L)
4,4-DDT ’ : 1.98
4,6-Dinitro-2-methylphenol » - 31.3
4-Bromopheny! phenyl ether 1.28E-05
4-Chloro-3-methylphenol 9.04
4-Chloroaniline 4.86
4-Chloropheny! phenyl ether 1.28E-05
4-Chlorotoluene 100
4-Isopropyltoluene
4-Methyl-2-pentanone (MIBK) 32,7
K4-Methylphenol (p-Cresol) 6.07
[4-Nitroaniline - 31.3
4-Nitrophenol . 60
Acenaphthene 2,000
Acenaphthylene 346
Acetone 121
Acetonitrile 20.6
Acrolein ) 0.00877
Acrylonitrile 6
Alachlor 2
Aldrin 0.2
Allyl chloride ) 0.445
. Alpha-BHC 0.107
Alpha-chlordane ) 1.92
Aluminum 50-200
Aniline ' 0441
Anthracene ) 10,000
IAntimony _ 6
lAroclor 1016 0.5
Aroclor 1221 0.5
Aroclor 1232 0.5
|Aroclor 1242 0.5
Aroclor 1248 0.5
Aroclor 1254 0.5
Aroclor 1260 . 0.5
Arsenic 10
Atrazine 3
|Azobenzene (1,2-Diphenylhydrazine) 6.11
||Barium 2,000
“Benzene 5
"Benzidine 0.00292
“Benm(a)amhracene 0.92]
“Benzo(a)pyrene . 0.2
"Eenzo(b)ﬂuoranlhene 0.921
||§enzo(g,h.i)perylcne 469
Benzo(k)fluoranthene 9.21
“Benzoic acid 22
"Benzyl alcohol 364
. ) nchyllium 4 . .
|[Beta-BHC 0.374
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Groundwater Screening Criteria
Boeing Tract 1, St. Louis, Missouri

Table 1-3

coc

MCL
(ug/L)

Health Advisory
(ug/L)

Sec. Std.
(ug/L)

GW Target Level

(ug/L)

Bis(2-chloroethoxy)methane

6.57E-04

[ Bis(2-chloroethylether

0.124

“Bis(Z—ethylhexyl)phlhalale

romate

“Bromobenzene

“Bromochloromclhane

"Bromodichloromethane

“Bromoform

4,000
90
60

400

HBromomethane

10

“Butyl benzyi phthalate

7,000

“Cadmium

. uCarbamle

7.08

ficarbofuran

40

HCarbon disulfide

201

HCa.rbon tetrachloride

“Chlordane

ichloride

250,000

fichlorite

1,000

“Chlorobenzene

100

ﬂChlorodibromomethane

40

[lchioroethane

48.8

nChlorofonn

400

BChloromcthane

30

mmium

ichrysene

92.1

ﬂcis-l ,3-Dichloropropene

0.482

Hcis-l ,2-Dichloroethene

70

licopper

1,300

iCyanide, total

200

[[Datapon

200

{Deita-BHC

0.374

[IDi(2-ethylhexyl) adipate

400

uDi(Z-elhylhexyl) phthalate

RDibenzo(a.h)amhraocne

0.0921

{IDibenzofuran

5.99

. HDibromochloromelhane

40

“Dibromomethanc

156

nDichlorodiﬂuoromethane

1,000

ﬂDichloromelhane

{IDieldrin

0.2

HDiethyl phlhz{lalc

30,000

HDi-isopropyl ether

0.439

l]Dimethyl phthalate

12,100

[[Di-n-butyl phthalate

1,560

iDi-n-octy! phthalate

313

ﬂDinoseb

fiDioxin (2,3,7.8-TCDD)

0.00003

ﬂDiqual

20

l[Endothall

September 2004
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Table 1-3
Groundwater Screening Criteria
Boeing Tract 1, St. Louis, Missouri

cocC

MCL Health Advisory Sec. Std.
(ug/L) (ug/L) (ug/l)

GW Target Level
(ug/L)

[[Endosulfan |

313

{Endosulfan 11

93.9

[lEndosutfan sulfate

93.9

nEndrin

“Endrin aldehyde

4.69

“Endrin ketone

4.69

“Elhane

“Ethene

“Ethyl methacylate

1,410

“Elhylbenzcne

700

{[Ethylene dibromide

0.05

",Elhylene glycol

14,000

Fluoranthene

626

II;Fluorene

1,000

“Fluoride

4,000

|loamma-BHC (Lindane)

0.2

{camma-Chilordane

1.92

“Glyphosate

700

“Haloacetic’ acids (HAAS)

60

ﬂHeptachlor

04

uHeptachlor epoxide

0.2

nHexachlombenzene

ﬂchachlorobutadiene

“Hexachlomcyclopemadiene

50

"chachloroelhanc

- {lindeno1,2,3-cd)pyrene

0.921

“Iodomethanc

3.19

ﬂlron

300

“lsophorone

100

“lsopropylbcnzene (Cumene)

4,000

Hm,p—Xylene

185

anganese, total

50

“Mercury

[[Methacrylonitrite

1.56

“Melhoxychlm'

40

ﬂMexhyl ethyl ketone (MEK)

4,000

“Melhyl methacrylate

296

ethyl tert butyl ether

146

“Me!hylene chloride

49.1

"Naphlhalene

“n-Bmylbenzene

48.6

[iNickel

"Nitrale as Nitrogen (Cadmium reduction)

10,000

"Nitrate-nitri!e

10,000

“Nilrite (measured as nitrogen)

1,000

"Niu'obenzcne

0.672

ﬂn-Nilrosodimclhylanﬁne

0.00287

|h-Nitrosodi-n-propylaminc

0.0202

September 2004
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Table 1-3

Groundwater Screening Criteria
Boeing Tract 1, St. Louis, Missouri

coc MCL Health Advisory Sec. Std, GW Target Level
(ug/L) (ug/L) (ug/L) (ug/L)
-Nitrosodiphenylamine ) 2.87E-03
[ln-Propyibenzene 5.2
lo-Dichlorobenzene 600
"Oxamyl (Vydate) _ 200
|o-Xylene 185
[lrca 05
IgDichlorobeniene 75
entachlorophenol 1
"Phenanthrene 173
{{Phenot 4,000
[lPictoram 500
|tlsopmpylloluene 107
opionitrile 1.51
ne 469
[Pyridine 1.21
[lsec-Butylbenzene 48.6
"Selenium 50 '
ISilver 100
Simazine 4
Styrene 100
|Sulfate 250,000
H(-Bulylbenzcne 48.6
Tetrachloroethene 5
[Thallium 2
Toluene 1,000
Total Trihalomethanes (TTHMs) 80
Toxaphene 3
|#rans-l.2-Dichloroethcne 100
"u-ans-l ,3-Dichloropropene 4.41
-1,4-Dichloro-2-butene 0.0197
Trichloroethene 5
[Trichloroflucromethane 2,000
[Vinyl acetate 86.4
Vinyl chloride 2 ’
ylenes, Total 10,000
Zinc 2,000
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Table 1-4
Representative Background Concentrations for Metals in Soils
Boeing Tract 1, St. Louis, Missouri

*; Arithmetic Mean

References:

Background Concentration
Metals (glke) Reference
ug//kg
Aluminum 41,000,000* MO
Antimony 520 US
Arsenic 9,200 StL
Barium 725,000 StL
Beryllium 800 . MO
liCadmium <1,000 MO
licalcium 3,300,000 MO
[chromium 58,000 StL
llcobalt 10,000 MO
ICopper 13,000 MO
Iron 21,009,000* MO
lILead 21,800 St
I Magnesium 2,600,000 MO
.JManganese 740,000 MO
Mercury 39 StL
Nickel - 14,000 MO
[Potassium 14,000,000* MO
Selenium 260 StL
Silver <700 MO
Sodium 5,300,000* MO
Thallium <100 SLAPS
Vanadium 69,000 - MO
Zinc 49,000 -MO
Notes:

StL - Mactec Engineering and Consulting, Inc., October 22, 2003, Draft RCRA Facility

Investigation Report for McDo

Geometric Mean)
MO - Tidball, Ronald R., 1984, Geochemical Survey of Missouri, Geological Survey

Professional Paper 954-H,I (Missouri Statewide Geometric Mean)

US - Shacklette, Hansford T. and Boerngen, Josephine G., 1984, U.S. Geological Survey

Professional Paper 1270 (Eastern United States Geometric Mean)

nnell Douglas, Hazelwood, Missouri, Table 6-1 (St. Louis County

SLAPS - Environmental Assessment Division, Argonne National Laboratory, November 1993,
Baseline Risk Assessment for Exposure to Contaminants at the St. Louis Site, St. Louis,
Missouri, Table 2.8
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Table 1-5

Physical/Chemical Properties for Potential Constituents of Concern

Boeing Tract 1, St. Louis, Missouri
Molecular | Water |Henry's Law | OF® Carbon) Soil Water | - iar Diffusion
. o . | Adsorption | Partition KX
Weight Solubility Constant : Coefficient
Chemicals of Concern Coefl. Coeff.
o) ® am K0 &) in air (D*) |in water (D¥)
(mg/L) _{(L-water/L-air)  (cm¥/g) (cm’/g) (cm¥s) (cm¥s)
1,1,2-Trichloro-1,2,2-trifluoroethene | 1.87E+02 | 1.70E+02 | 2.16E+01 | 3.72E+02 NA 2.88E02 | 8.07E-06
|[1,2,3-Trimethylbenzene 1.20E+02 | 7.52E+01 | 133E-01 | 5.89E+02 NA 6.77E-02 7.41E-06-
1,2,4-Trimethylbenzene 1.20E+02 | S5.70E+01 | 2.53E-01 | 3.72E+03 NA 7.50E-62 | 7.10E-06
1,3,5-Trimethylbenzene 1.20E+02 | 4.82E+01 | 3.60E-01 | 8.19E+02 NA 7.50E-02 | 7.10E-06
1,2-Dichlorobenzene 1.47E+02 | 1.56E+02 | 7.79E-02 | 6.17E+02 NA 6.90E-02 | 7.90E-06
2-Hexanone 1.00E+02 | 179E+04 | 3.38E-03 | 178E+0l NA 6.96E-02 7.75E-06
Acenaphthene 1.54E+02 | 4.24E+00 | 6.36E-03 | 7.08E+03 NA 4.21E-02 | 7.69E-06
Acenaphthylene 1.52E+02 | 3.93E+00 | 4.74E-03 | 6.92E+03 NA 4.39E-02 7.07E-06
Acetone S.81E+01 | 1.00E+06 | 1.59E-03 5.75E-01 NA 1.24E-01 1.14E-05
Anthracene 1.78E+02 | 4.34E-02 | 2.95E-02 | 2.95E+04 NA 3.24E-02 | 7.74E-06
Aluminum 2.70E+01 NA NA NA NA NA NA
Antimony 1.22E+02 NA NA NA 4.47E+01 NA NA
Aroclor 1254 NA NA NA NA NA NA NA
 Arsenic NA NA NA NA 2.51E+01 NA NA
Barium NA NA NA NA 1.10E+01 NA. NA
Benzene 7.81E+01 | 1.75E+03 | 2.28E-01 [ 5.39E+01 NA 8.80E-02 | 9.80E-06
Benzo[g,h,i] perylene 2.76E+02 | 2.60E-04 | 5.82E-06 | 1.58E+06 NA 4.90E-02 | 5.65E-05
Benzo[a]anthracene 2.28E+02 | 9.40E-03 | 1.37E-04 | 3.98E+05 NA 5.10E-02 | 9.00E-06
Benzo[a]pyrene 2.52E+02 | 1.62E-03 | 4.63E-05 | 1.02E+06 NA 4.30E-02 | 9.00E-06
Benzo[b]fluoranthene 2.52E+02 | 1.50E-03 | 4.55E-03 | 1.23E+06 NA 2.26E-02 | 5.56E-06
Benzo[k]fluoranthene 2.52E+02 | B8.00E-04 | 3.40E-05 | 1.23E+06 NA 2.26E-02 | 5.56E-06
Beryllium. 9.01E+00 NA  NA NA 2.29E+01 NA NA
|Bromomethane 9.50E+01 | 1.50E+04 | 2.60E-01 9.00E+00 NA 7.30E-02 1.20E-05
fiCadmium 1.12E+02 NA NA NA 1.51E+01 NA NA
{[Carbazole 167 7.48E+00 | 6.27E-07 | 3.39E+03 NA 3.90E-02 | 7.03E-06
[[Carbon disuifide 76 1.19E+03 | 1.24E+00 | 4.57E+01 1.04E-01 1.00E-05
[[Chiloroethane 6.50E+01 | 5.70E+03 | 4.50E-01 1.50E+01 NA 1.00E-01 | 1.20E-05
f{Chloroform L19E+02 | 7.92E+03.| 1.52E-01 | 3.98E+01 NA 1.04E-01 | 1.00E-05
{[Chromium (Total) 5.20E+01 NA NA NA 1.20E+03 NA NA
liChromium, hexavalent 5.20E+01 NA NA NA 1.41E+01 NA NA
[[Chrysene 2.28E+02 | 1.60E-03 | 3.88E-03 | 3.98E+05 NA 2.48E-02 | 6.21E-06
[[Cobalt 5.89E+01 NA NA NA 4.47E+01 NA NA
[[Copper 6.35E+01 NA NA NA 3.98E+01 NA NA
{Cyanide, total 2.70E+01 | 1.00E+06 | 5.30E-03 1.70E+01 NA 1.80E-01 1.80E-05
Dibenzo[a,h]anthracene 2.78E+02 | 2.49E-03 | 6.03E-07 | 3.80E+06 NA 2.02E02 | 5.18E-06
Dichlorodifluoromethane 1.20E+02 | 2.80E+02 | 4.10E+00 | 5.80E+01 NA 8.00E-02 1.10E-05
Dichloroethane, 1,1- 9.90E+01 | 5.10E+03 | 2.30E-01 3.20E+01 ‘NA 7.40E-02 1.10E-05
Dichloroethylene, 1,1- 9.69E+01 | 2.25E+03 | 1.07E+00 | S5.89E+01 NA 9.00E-02 | 1.04E-05
Dichloroethylene, cis-1,2- 9.69E+01 | 3.50E+03 | 1.67E-01 | 3.55E+01 NA 7.36E-02 | 1.13E-05
Dichlorocthylene, trans -1,2- 9.69E+01 | 6.30E+03 | 3.85E-01 | 5.25E+01 NA 7.07E-02 | 1.19E-05
Ethylbenzene 1.06E+02 | 1.69E+02 | 3.23E-01 | 3.63E+02 NA 7.50E-02 | 7.80E-06
Fluoranthene 2.02E+02 | 2.06E-01 | 6.60E-04 | 1.07E+05 NA 3.02E-02 |  6.35E-06
Fluorene "1.66E+02 | 1.98E+00 | 2.61E-03 | 1.38E+04 NA 3.63E-02 | 7.88E-06
Indenof1,2,3-cd]pyrene 2.76E+02 | 2.20E05 | 6.56E-05 | 3.47E+06 NA 1.90E-02 | 5.66E-06
Isopropylbenzene 1.20E+02 | 6.13E+01 | 3.57E+00 | 4.54E+02- NA 7.50E-02 7.10E-06
[m/p-Xylene 1.06E+02 | 160E+02 | 3.05E-01 | 1.95E+02 NA 7.00E-02 7.80E-06
(Manganese 5.49E+01 NA NA NA 5.01E+01 NA NA
HMercury 4.01E+02 NA 4.67E-01 NA | 525E+01 | 3.07E02 | 6.30E-06
{Methyl ethyl ketone (2-Butanone) 7.21E+01 | 2.23E+05 | 2.33E-03 | 4.50E+00 NA 8.95E-02 | 9.80E-06
{Methyl isobutyl ketone 1.00E+02 | 1.90E+04 | 5.66E-03 | 1.34E+02 NA 7.50E-02 7.80E-06
{[Methyl tert butyl ether (MTBE) 8.82E+01 | S5.10E+04 [ 2.41E-02 | 1.12E+01 "NA 8.00E-02 1.00E-05
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Table 1-5

Physical/Chemical Properties for Potential Constituents of Concern

Boeing Tract 1, St. Louis, Missouri
Molecular Water | Henry's Law Org, Carbon| Soil VYater Molecular Diffusion
Weight | Solubility | Constant | Adscrption | Partition Coeflicient
Chemicals of Concern Coefl. Coefl.
W)] ®) (H (L) (L) in air (D) |in water O™
' (mg/L) [(L-water/L-air}  (cm’/g) (cm’g) (cm¥s) (cm%s)
Methylene chloride 8.49E+01 | 130E+04 | 8.98E-02 | 1.17E+01 NA 1.01E-01 1.17E-05
aphthalene 1.28E+02 | 3.10E+01 | 1.98E-02 | 2.00E+03 NA 5.90E-02 | 7.S0E-06
|l[n-Butylbenzene 1.30E+02 | 1.40E+01 S.40E-01 2.80E+03 NA 7.50E-02 7.80E-06
iNickel 5.87E+01 NA NA NA 1.88E+01 NA NA
(ln-Propylbenzene 1.20E+02 | 5.22E+01 | 431E-01 | 7.41E+02 NA 7.50E-02 | 7.80E-06
flo-Xylene 1.06E+02 | 1.78E+02 | 7.36E-0¢4 | 1.29E+02 NA 8.70E-02 1.00E-05
{{Phenanthrene 1.78E+02 | 9.94E-01 5.40E-03 | 141E+04 NA 3.33E-02 7.47E-06
Isopropyltoluene 134E+02 | 1.72E+01 | 4.66E-01 | 2.29E+03 NA 5.72E-02 | 6.73E-06
Pyrene 2.02E+02 | 1.35E-01 | 4.51E-04 | 1.05E+0S NA 272E02 | 7.24E-06
llsec-Butylbenzene 1.30E+02 | 1.70E+01 | 7.70E-01 2.20E+03 NA 7.50E-02 7.80E-06
[Selenium 7.90E+01 NA NA NA 2.20E+00 NA NA
lISitver 1.08E+02 NA NA NA 1.00E-01 NA NA
t-Butylbenzene 1.30E+02 | 3.00E+01 |~ 5.20E-01 2.20E+03 NA 7.50E-02 7.80E-06
Tetrachlorocthylene 1.66E+02 | 2.00E+02 | 7.54E-01 | 1.55E+02 NA 7.20E-02 | B8.20E-06
Thallium 2.40E+02 | 2.90E+03 NA . NA 4.37E+01 NA NA
Toluene 9.21E+01 | 526E+02 | 2.72E-01 | 1.82E+02 NA 8.70E-02 | B.60E-06
TPH-GRO ~

Aliphatics C6 - C8

Aliphatics C8 - C10

Aromatics C8 - C10

[TPH-DRO

Aliphatics C10 - C12

Aliphatics C12 - C16

Aliphatics C16 - C21

Aromatics C10 - C12

Aromatics C12 - C16

Aromatics C16 - C21

TPH-ORO

Aliphatics C21 - C35

Trichloroethylene - 1.31E+02 1.10E+03 - 4.22E-01 1.66E+02 NA 7.90E-02 9.10E-06
Vanadium | 5.09E+01 NA NA NA 1.00E+03 0.00E+00 0.00E+00
Vinyl chloride 6.25E+01 | . 2.76E+03 1.11E+00 1.86E+01 NA 1.06E-01 1.23E-06
Xylene 1.06E+02 1.61E+02 3.01E-01 4.07E+02 NA 7.00E-02 " 7.80E-06
Zinc 6.54E+01 NA NA NA 1.58E+01 NA NA
Note: ’
- NA: Not available
References; .

Values in bold: Missouri Department of Natural Resources, Sep. 1998, Cleanup Levels for Missouri (CALM), Table A4 Effective Sep. i, 2001.

Values in regular: EPA Region 9, April 2002. Preliminary Remediation Goals,

September 2004

Page 2 of 2

Egyimnmcntzl Quality, Texas Risk Reduction Program, 2001.
TPH Criteria Working Group, June 1999, TPHCWG Series Volume 5: Human Health Risk-Based
Evaluation of Petroleum Contaminated Sites: Implementstion of the Working Group Approach.
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" Table 1-6

Toxicological Properties for Poential Constituents of Concern

Boeing Tract 1, St. Louis, Missouri
Slope Factor Reference Dose OralRA Dermal RA
Chemicals of Concern Oral (SF,) Inh. (SF) Oral RD,) Inh. RD)p Factor Factor
(kg-day/mg) | (kg-day/mg) | (mg/kg-day) | (mg/kg-day) | (RAF,) (RAFy)
1,1,2-Trichloro-1,2,2-trifluoroethene NA NA 3.00E+01 8.60E+00 1 0.3
1,2,3-Trimethylbenzene NA NA 5.00E-02 1.71E-03 NA NA
1,2,4-Trimethylbenzene NA NA 5.00E-02 1.70E-03 1 0.3
1,3,5-Trimethylbenzene NA NA 5.00E-02 1.71E-03 1 0.3
1,2-Dichlorobenzene NA NA 9.00E-02 5.71E-02 0.5 0.3
2-Hexanone NA NA 6.00E-02 1.14E-03 NA NA
|Acenaphthene NA NA 6.00E-02 6.00E-02 1 0.3
Acenaphthylene NA NA 6.00E-02 - NA NA NA
Acctone NA NA 1.00E-01 1.00E-01 0.95 0.3
Aluminum NA NA 1.00E+00 1.42E-03 1 1
Anthracene NA NA 3.00E-01 3.00E-01 1 0.3
Antimony NA NA 4.00E-04 5.70E-05 1 0.01
" [[Aroclor 1254 2.00E+00 2.00E+00 2.00E-05 2.00E-05 NA 0.14
[Arsenic 1.50E+00 1.50E+01 3.00E-04 " NA 0.95 0.001
Barium NA NA 7.00E-02 1.40E-04 1 0.01
Benzene 2.90E-02 2.91E-02 3.00E-03 1.71E-03 1 0.3
Benzo[g,h,i] perylene NA NA _3.00E-02 NA NA NA
Benzo[a]anthracene 7.30E-01 7.30E-01 NA NA 1 0.13
Benzo[a]pyrene 7.30E+00 . |  6.09E+00 NA NA 0.85 0.13
Benzo[b)fluoranthene 7.30E-01 7.30E-01 NA NA 1 0.13
Benzo[k]fluoranthene 7.30E-02 7.30E-02 NA NA 1 0.13
Beryllium 4.30E+00 8.40E+00 2.00E-03 5.71E-03 0.01 0.01
Bromomethane NA NA 1.40E-03 1.40E-03 NA NA
Cadmium NA 6.30E+00 5.00E-04 NA 1 0.01
[[Carbazole 2.00E-02 2.00E-02 - NA NA 7.00E-01 1.00E-01
[[Carbon disulfide NA NA 1.00E-01 2.00E-01 6.30E-01 NA
|[Chloroethane 2.90E-03 2.90E-03 4.00E-01 2.90E+H00 NA NA
[Chloroform 6.10E-03 8.05E-02 1.00E-02 8.60E-05 1 0.3
[[Chromium (Total) NA - 4.20E+H01 NA NA NA NA
([Chromium, hexavalent NA 2.90E+02 3.00E-03 NA 0.025 0.01
[{Chrysene 7.30E-03 7.30E-03 NA NA 1 0.13
{[Cobalt NA 9.80E+00 2.00E-02 5.70E-06 NA NA
[iCopper NA NA 4.00E-02 2.86E-04 1 0.01
[[Cyanide, total NA NA NA NA NA NA
Dibenzo[a,h]anthracene 7.30E+00 7.30E+00 NA NA 1 0.13
Dichlorodifluoromethane NA NA 2.00E-01 5.70E-02 NA NA
Dichloroethane, 1,1- NA NA 1.00E-01 1.40E-01 NA NA
Dichloroethylene, 1,1- -6.00E-01 1.75E-01 9.00E-03 5.70E-02 1 0.3
Dichloroethylene, cis-1,2- NA NA 1.00E-02 1.00E-02 1 0.03
Dichloroethylene, trans -1,2- NA NA 2.00E-02 2.00E-02 1 0.03
Ethylbenzene NA NA 1.00E-01 2.86E-01 0.92 0.3
Fluoranthene NA NA 4.00E-02 4.00E-02 0.5, 0.1
Fluorene NA NA 4.00E-02 4.00E-02 1 0.3
Indenof1,2,3-cd]pyrene 7.30E-01 7.30E-01 NA NA 1 0.13
Isopropylbenzene NA NA 1.00E-01 1.14E-01 1 0.3
m/p-Xylene NA NA 2.00E+00 1.22E-01 NA NA
Manganese NA NA 1.40E-01 1.40E-05 1 0.3
Mercury NA NA 3.00E-04 8.60E-05 0.15 0.001
Methyl ethyl ketone (2-Butanone) NA NA 6.00E-01 2.86E-01 1 0.3
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Table 1-6

Toxicological Properties for Poential Constituents of Concern

Boeing Tract 1, St. Louis, Missouri
Slope Factor Reference Dose - OralRA | Dermal RA
Chemicals of Concern Oral (SF,) Inh. (SF) Oral (RD,) Inh. (RD) Factor Factor
(kg-day/mg) | (kg-day/mg) | (mg/kg-day) | (mg/ke-day) | (RAF) (RAF)
Methyl isobutyl ketone NA NA: 8.00E-02 2.29E-02 1 0.30
Methyl tert butyl ether (MTBE) 3.30E-03 3.50E-04 | . 8.60E-01 8.60E-01 1 0.3
Methylene chloride 7.50E-03 1.65E-03 6.00E-02 8.57E-01 1 0.3
[Naphthalene NA NA 2.00E-02 8.60E-04 0.84 0.3
* |ln-Butylbenzene NA NA 4.00E-02 4.00E-02 NA NA
iNickel NA 8.40E-01 2.00E-02 5.71E-05 0.1 0.0005
lin-Propylbenzene NA NA 1.00E-03 4,00E-02 1 0.3
[lo-Xylene NA NA 2.00E+00 1.22E-01 NA NA
{[Phenanthrene NA NA 3.00E-02 NA NA NA
| Isopropyltoluene NA NA 1.00E-01 8.57E-02 NA NA
ene NA NA 3.00E-02 3.00E-02 1 0.1
sec-Butylbenzene NA NA 4.00E-02 4.00E-02 NA NA
Selenium NA NA 5.00E-03 5.70E-05 1 0.1
Silver NA NA $.00E-03 2.86E-06 1 0.3
t-Butylbenzene NA NA 4.00E-02 4.00E-02 NA NA
Tetrachloroethylene 5.20E-02 2.03E-03 1.00E-02 1.14E-01 1 0.03
Thallium NA NA 8.00E-05 NA 1 0.01
Toluene NA NA 2.00E-01 1.14E-01 1 0.03
TPH-GRO
Aliphatics C6 - C8 NA NA 1 NA
Aliphatics C8 - C10 NA NA 1 NA
Aromatics C8 - C10 NA NA 1 NA
TPH-DRO
Aliphatics C10 - C12 NA NA 1 0.1
Aliphatics C12 - C16 NA NA 1 0.1
Aliphatics C16 - C21 NA . NA 1 0.1
Aromatics C10 - C12 NA ‘NA 1 0.1
Aromatics C12 - C16 NA NA 1 0.1
Aromatics C16 - C21. NA NA 1 0.13
TPH-ORO
Aliphatics C21 - C35 NA NA 1 0.1
Aromatics C21 - C35 NA NA 1 0.13
Trichloroethane, 1,1,1- NA NA . 2.00E-02 2.86E-01 1 0.0005
Trichloroethylene 1.10E-02 5.95E-03 6.00E-03 1.00E-02 1 0.0005
Vinyl chloride 1.90E+00 2.95E-01 3.00E-03 2.90E-02 1 0.0003
Xylene NA NA 2.00E+00 + 2.00E-01 0.92 0.3
Vanadium NA NA 7.00E-03 NA 1 0.01
Zinc NA NA 3.00E-01 NA 0.25 0.01
Notes: ’

NA: Not available

For chemicals which oral and dermal RA factors were not available, 1.0 was used for risk calculation.

References:

Values in bold: Missouri Department of Natural Resources, Sep. 1998. Cleanup Lovels for Missouri (CALM), Table A3 Effcctive Sep. 1, 2001,
Values in regular: EPA Region 9, April 2002. Preliminary Remediation Goals.
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H Criteria Working Group, June 1999, TPHCWG Series Volume 5: Human Health Risk-Based
valuation of Petroleum Contaminated Sites: Implementation of the Working Group Approach.
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Table 1-7
. Exposure Factors Used to Estimate Risk
Boeing Tract 1, St. Louis, Missouri

Parameter - Symbol Unit | Values Used

Averaging Time for Carcinogen AT, year 70
Averaging Time for Non-Carcinogen ATy year =ED
Body Weight:

Non-Residential Worker BW kg 70

Construction Worker BW kg 70
Exposure Duration:

Non-Residential Worker ED year 25

Construction Worker ED year 1
Exposure Time for Dermal Contact with Groundwater:

Non-Residential Worker ETd hr/day 1

Construction Worker . - ETd hr/day
Exposure Frequency: .

Non-Residential Worker EF day/year 250

Construction Worker EF day/year 30
Soil Ingestion Rate:

Non-Residential Worker IRy mg/day 100

Construction Worker IR0y mg/day 330
Groundwater Ingestion Rate:

Non-Residential Worker , | R, | Lday | 2
Indoor Inhalation Rate (hourly): -

Non-Residential Worker | Ry | m’mr | 0833
Exposure Time for Indoor Inhalation:

. Non-Residential Worker | ET, | hwday | 18

Indoor Inhalation Rate (daily): —

Non-Residential Worker , | Ra | m¥day | 150
Outdoor Inhalation Rate (hourly):

Non-Residential Worker IR, m/hr 0.833

Construction Worker IR, m/hr 0.833
Exposure Time for Outdoor Inhalation;

Non-Residential Worker _ ET,., hr/day 6

Construction Worker ETou hr/day 8
Outdoor Inhalation Rate (daily):

Non-Residential Worker IRa m*/day 5.0

Construction Worker IRa m’/day 6.7
Skin Surface Area for Dermal Contact with Soil:

Non-Residential Worker SA cm®/day 3300

Construction Worker ' SA cm’/day 3300
Skin Surface Area for Dermal Contact with Groundwater: '

Non-Residential Worker SA cm®/day 4714

Construction Worker SA cm’/day 4714
Soil to Skin Adherence Factor:

Non-Residential Worker M mg/cm’ 0.2

Construction Worker M mg/cm’ 0.3

-_Target Risk Level TR -- 1.00E-05

Target Hazard Quotient THQ -- 1
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Table 1-8

Fate and Transport Parameters Used to Estimate Risk
Boeing Tract 1, St. Louis, Missouri

Parameter Symbol Unit Vl?:::s Comment
SOIL PARAMETERS:
Soil Source Dimension Parallel to Wind Direction W, cm Area Specific
Depth to Subsurface Soil Sources dy cm Area Specific
Depth of Surficial Soil Zone d, cm 91.44 MDNR Default
VADOSE ZONE: :
Total Soil Porosity 8 em’/em’-soil 0.48 Facility Specific
Volumetric Water Content O em’/em® 0.316 Facility Specific
Volumetric Air Content O em’/em® 0.114 Calculated
Thickness h, .cm Calculated
Dry Soil Bulk Density P, glem’ 1.52 Facility Specific
Fractional Organic Carbon Content focv g-Clg-soil 0.0477 Facility Specific
SOIL IN CRACKS:
Total Soil Porosity (set equal to q7) Oresck | cmfem’-soil 0.480 | Same as Vadose Zone
Volumetric Water Content Owerack em’fem’ 0.316 Same as Vadose Zone
Volumetric Air Content Oacrack cm¥em’® 0.114 | Same as Vadose Zone
CAPILLARY FRINGE:
Total Soil Porosity (set equal to qy) Brap | cm¥cm’-soil | 048 | Same as Vadose Zone
Volumetric Water Content Bueap em’fem® . Calculated
Volumetric Air Content Bycap cm’fem’ Calculated
Thickness h, cm Area Specific
GROUNDWATER PARAMETERS:
Depth to Groundwater . l Low cm | I Area Specific
AMBIENT AIR PARAMETERS:
Breathing Zone Height S, cm 200 MDNR Default
Inverse of Mean Concentration at Center of Square Source Q/C  |(gm’-s)i(kg/m®)| 81.64 MDNR Default
Fraction of Vegetative Cover v m¥/m? 0.5 MDNR Default
Mean Annual Wind Speed U, nv's 9.85 Facility Specific
Equivalent Threshold Value of Windspeed U, m's 11.32 MDNR Default
Windspeed Distribution Function from Cowherd et. al, 1985 F(x) unitless - 0.194 MDNR Default
ENCLOSED SPACE PARAMETERS:
Enclosed Space Air Exchange Rate: ,
Non-Residential Structure | ER 1/sec ] 0.00023 ]  MDNR Default
Enclosed Space Volume/Infiltration Area Ratio:
Non-Residential Structure ) I Lg cm l l Area Specific
Enclosed Space Foundation or Wall Thickness:
Non-Residentia} Structure | Lo | cm | 25 | Pacility Specific
Area Fraction of Cracks in Foundation/Walls:
Non-Residential Structure I h cm’/em? I 0.001 | MDNR Default
AVERAGING TIME FOR VAPOR FLUX:
Non-Residential Worker T sec 7.88E+08 MDNR Default
Construction Worker T sec 3. 15E+07 MDNR Default
Notes:

Facility specific: Applicalble to all areas and subareas.

September 2004

The RAM Group




Soil Source Dimension Parallel to Wind Direction and Depth to Subsurface

Table 1-9

Soil

Boeing Tract 1, St. Louis, Missouri

Area Son})i:;xl':: tI(:an;;a:;lon Depth to Subsurface Soil
Direction (ft) )
Area 1 1500 NA
Sub-area 2A 525 4.3
Sub-area 2B 480 5.6
[Sub-area 2C 600 5.1*
[[Sub-area 3A 495 4.0%
Sub-area 3B 210 4.0*
Sub-area 3C 885 - 4,0%
Sub-area 3D 1305 6.4
Sub-area 3E 240 7.5
Sub-area 3F 165 NA
Sub-area 3G 210 6.7*
Sub-area 3H 240 9.5%
Area 4 495 3.0
Area 5 - 285 10.0
Sub-area 6A 1380 8.3*%
Sub-area 6B 975 4.0
Sub-area 6C 1635 6.0
Sub-area 6D 900 7.0
[lArea 7 1425 NA
Fu.b—area 8A 600 2.5
Sub-area 8B 690 6.3%
[[Sub-area 8C 615 4.4*
Area 9 615 12.0
—

* : Depth to groundwater since samp

NA: Not applicable.
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. Table 1-10
Fractional Organic Carbon

Boeing Tract 1, St. Louis, Missouri

Fractional Organic Carbon
Sample ID
" ’ @)

“BIOWI-S* 0.023
BSE2-6* 0.037
(B1w1-g - - 0.083
0.032
0.028
0.0477

* Used for risk calculation. Other samples had low level VOC impacts.
g/ce: grams per cubic centimeter
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Table 1-11

Moisture Content
Boeing Tract 1, St. Louis, Missouri

Area/Sub-area |Ave. GW Depth Sample ID Sample Depth (ft)] Moisture Content (%)
2A 6.6 B51W4-6 6 22.33
2C . 5.1 MW-6-2 2 18.8
3A 4.0 B42N3-4° 4 . 2249
3A 4.0 MW-4-2 2 22.9
3A 4.0 MW-4-2 DUP 2 22.7
3B 4.0 B42E3-4 4 19.9
3D 6.7 B2N6-6 6 2147
3D 6.7 B2N7-6 6 21.22
3E 9.5 B2E2-8 8 21.56

4 9.5_ __BSEL-6 6 209
4 9.5 B5E2-6 6 21
4 9.5 MW-8-2 2 20
6A 8.3 RR2-3 3 9.8
6B 4.8 B22N1-4 4 15.6
6B 4.8 B27W1-3 3 21.5
6B 4.8 B27W3-2 2 20.3
6B 4.8 RC9-4 4 20.5
6C 10.0 B20E1-6 6 23.5
6C 10.0 B20E2-8 8 229
6C 10.0 B27E1-9 9 20.2
6C 10.0 B27E1-9 DUP 9 20.4
6C 10.0 B27110-9 9 20.9
6C 10.0 B27111-9 9 20.6
6C 10.0 B2714-5 5 19.3
6C 10.0 B2716-8 8 20.7
6C 10.0 B2716-8 DUP 8 274
6C 10.0 B2717-3 3 24.7
6C 10.0 B2719-9 9 217
6C 10.0 B27S1-5 5 21.5
6C 10.0 B27S2-8 8 21.6
6C 10.0 RR3-2 2 21.3
6C 10.0 RR4-3 3 22.4
6D 9.1 EPE1-2 2 19
6D 9.1 EPE2-2 2 18.4
6D 9.1 SEWER-5 5 18.7
Average 20.8
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. Table 1-12
Dry Bulk Density

Boeing Tract 1, St. Louis, Missouri

Sample ID Dry»Bulk Density Depth
(b/t’) (g/cc) (ft bgs)
MW-5AD 105.2 1.68 29-30
MW-5AD 116.5 '1.86 75-76
MW-8AD 93.6 1.50 39-41
MW-8AD 104.1 ' 1.67 64-66
MW-8AS* 95.2 1.52 . 10-12
MW-118* 95.3 ' 1.52 9-11
MW-111 1009 1.61 36-38
MW-11D 108.4 1.73 - 59-60
[Average 95.25 . 1.52
“Note: -

* Used for risk calculation. Other samples were at depths not representative of the shallow soil zone.
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Table 113
Depth to Groundwater

Boeing Tract 1, St. Louis, Missouri

Depth to
Area Date Groundwater Well ID
(ft btoc)
Area 1 12/17/2002 6.39 B45CMW-3A
12/17/2002 4.9 B45CMW-3B
12/17/2002 8.95 MW-Al
6/23/2003 8.73 MW-A17
12/17/2002 5.43 MW-A22
3/21/2003 4.04 MW-A22
6/23/2003 3.96 MW-A22
12/17/2002 7.43 MW-A27
3/21/2003 3.52 MW-A27
6/23/2003 4.55 MW-A27
12/17/2002 7.26 MW-A28
6/23/2003 3.64 MW-A3
Averagé 5.73
) Value Used for Risk Calculation* 6.1
Sub-area 2A & 2B* 12/17/2002 7.65 MW-108
8/16/2002 6.35 MW-118
12/17/2002 6.58 MW-118
3/21/2003 7.46 MW-11S§
6/23/2003 744 MW-118
12/17/2002 4.56 MW-6S
8/16/2002 6.39 MW-8S
12/17/2002 8.86 MW-8S
3/21/2003 5.22 MW-8S
6/23/2003 - 6.32 MW-8S
8/16/2002 4.79 MW-9S
12/17/2002 7.06 MW-9§
312172003 4.49 MW-9§
6/23/2003 3.96 MW-9S
Average 6.22
Value Used for Risk Calculation* 6.6
[Sub-area 2C 12/17/2002 4.38 MW-A12
- 122172002 5.1 MW-Al3
3/21/2003 4.96 MW-A13
6/23/2003 4.35 MW-A13
Average 4.70
Value Used for Risk Calculation* 5.1
Sub-areas 3A, 3B, & 3C 12/17/2002 4.45 B4IMW-18
3/21/2003 3.23 B41IMW-18
6/23/2003 4.11 B41MW-18
12/17/2002 4.54 B41MW-5
37212003 3.34 B41MW-5
6/23/2003 2.97 B41IMW-5
12/17/2002 2.8 B41MW-7
Average 3.63
Value Used for Risk Calculation* 4.0
Sub-areas 3D, 3F, & 3G** |Value Used for Risk Calculation* 6.7
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Table 1-13
Depth to Groundwater

Boeing Tract 1, St. Louis, Missouri

Depth to
Area Date Groundwater Well ID
(ft btoc)
Area 4 and Sub-areas 3E & 12/17/2002 9.63 B4MW-9
3H 3/21/2003 8.81 B4MW-9
6/23/2003 9.01 B4MW-9
7/29/2003 9.09 B5SMW-22
8/26/2003 8.96 B5MW-22
Average 9.10
Value Used for Risk Calculation* 9.5
Areas § & 9%+ Value Used for Risk Calculation* 12.0
Sub-area 6A 8/16/2002 8.42 MWI
12/16/2002 8.47 MWI1
3/21/2003 7.42 MWI1
6/23/2003 7.41 MW1
Average 7.93
Value Used for Risk Calculation* 8.3
[Sub-area 6B 8/16/2002 3.86 B28MW1
12/16/2002 5.44 B28MW1
3/21/2003 4.37 B28MWI1
6/23/2003 4.35 B28MW1
12/16/2002 5.07 B28MW2
12/16/2002 . 4.28 B28MW3
8/16/2002 451 MW3
12/16/2002 5.39 MW3
3/21/2003 5.86 MW3
6/23/2003 227 MW3
12/16/2002 3.16 MW3A
12/16/2002 5.27 MW3B
8/16/2002 2.76 MW7
12/16/2002 245 MW7
3/21/2003 2.25 ‘MW7
6/23/2003 249 MW7
8/16/2002 5.64 MW9S
12/16/2002 7.11 MW9S
3/21/2003 6.55 MW9S
6/23/2003 5.76 MW9S
Average 4.44
Value Used for Risk Calculation* 4.8
Sub-area 6C 8/16/2002 11.27 MWS5AS
12/16/2002 11.97 MWS5AS
3/21/2003 11.48 MWSAS
6/23/2003 10.61 MWS5AS
12/16/2002 9.06 MWS5BS
12/16/2002 13.03 MWS5CS
8/16/2002 8.26 MWS5DS
12/16/2002 8.38 MWS5DS
3/21/2003 8.74 MWS5DS
6/24/2003 7.64 MWS5DS
8/16/2002 9.58 MW8
12/16/2002 10.19 MW8
3/21/2003 9.29 MW8
6/23/2003 3.69 MW8
12/16/2002 11.57 MWSAS
Average 9.65
Value Used for Risk Calculation* 10.0
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Table 1-13
Depth to Groundwater
Boeing Tract 1, St. Louis, Missouri
Depth to
Area Date Groundwater Well ID
(ft btoc)
Sub-area 6D 8/16/2002 9.28 MW6
12/16/2002 11.36 MW6
3/21/2003 5.58 MWé
6/23/2003 8.5 MWé
Average 8.68
Value Used for Risk Calculation* 9.1
Area 7 8/16/2002 4.42 MW2
12/16/2002 5.78 MW2
3/21/2003 4.89 MWw2
6/23/2003 461 MW2
Average 4.93
Value Used for Risk Calculation* 53
Sub-areas 8A & 8C 8/12/2002 3.96 MWI10S
12/16/2002 4.2 MW10S
3/21/2003 44 MW10S
6/23/2003 3.69 MW10S
Average 4.06
Value Used for Risk Calculation* 44
Sub-area 8B 12/16/2002 6.25 MWw4
6/23/2003 5.61 MW4
Average 5.93
Value Used for Risk Calculation* 6.3
Notes:

* Value used for risk calculation is 0.37 ft greater than average for top of casing correction. This correction is
based on the average of the difference between ground surface elevations and the top of casing (TOC) elevations

for selected monitoring wel

** For Sub-areas 3D, 3F, and 3G; the average of the depths selected for Sub-areas 3A, 3B, & 3C (3.63 feet) and
for Sub-areas 3E & 3H (9.1 feet) was used. Therefore, 6.7 feet was used for Sub-areas 3D, 3F, and 3G including

the 0.37 foot correction factor

*** For Areas 5 and 9, an average depth to groundwater of 12 feet was used. This was based on the depths at
which "wet" or "saturated soil conditions were encounted as noted on the boring logs for these two areas as a
group. There are no monitoring well

ft btoc - feet below top of casing
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. Table 1-14
Classification of TPH

Boeing Tract 1, St. Louis, Missouri

TPH Classification
#6 Fuel Oil (C10-C32) TPH-ORO
Diesel TPH-DRO -
Diesel #1 TPH-DRO
Diesel #2 TPH-DRO
Diesel (C7-C26) TPH-DRO
Gasoline TPH-GRO
“Gasoline (C6-C14) TPH-GRO
Gasoline Range Organics TPH-GRO
Hydraulic Fluid (C12-C33) TPH-ORO
Kerosene TPH-DRO
Kerosene (C9-C16) TPH-DRO
|Mineral Spirits TPH-DRO
Mineral Spirits (C7-C14) TPH-DRO
Misc_TPH (C10-C40) TPH-DRO
Miscellaneous TPH-DRO
. Miscellaneous as Diesel Fuel TPH-DRO
Motor Oil TPH-ORO
Motor Qil (C16-C33) TPH-ORO
Stoddard Solvent TPH-DRO
TPH TPH-ORO
TPH (GC/FID) High Fraction TPH-DRO
TPH (GC/FID) Low Fraction TPH-GRO
TPH as Diesel TPH-DRO
'TPH as Gasoline TPH-GRO
TPH as Hydraulic Fluid TPH-ORO
TPH as Jet Fuel TPH-DRO
TPH as Kerosene TPH-DRO
TPH as Mineral Spririts TPH-DRO
[TPH as Motor Oil TPH-ORO
Volatile Petroleum Hydrocarbons _TPH-GRO "
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.Table 1-15

Groundwater TPH Ratios
Boeing Tract 1, St. Louis, Missouri

Area2 Area3
TPH Sub-area 2B Average Ratio| AVr8° OO0 g1, orea 3 AV OO0 Sy area 38 Average Concl Sub-area 36 Average Cone
- —— = ‘
Aliphatics >nC21 to nC35 (TX1006) . 500 4000 50 250] . 1136 250 . .33 2000] . < 243
|Aromatics >nC21 to nC35 (TX1006) 500 2000 0 250 136] 3000{. 4477 soof 60:4
otal TPH-ORO 1000 6600 100 500 3250 2500
o of Aliphatics >nC21 to nC35 (TX1006)/Total TPH-ORO 0.50 0.67 0.50 0.56 0.5 0.08 03
Ratio of Aromatics >nC21 to nC35 (TX1006)/Total TPH-ORO 0.50 0.33 0.50 044 0.5 i 0.92 0.2 ]
[Aliphatics >eC10 to nC12 (TX1006) 4000 250 500 T 250 . 88 250] - " 8338 asof
Aliphatics >rC12 to rC16 (TX1006) 12000 1000 2000 631491 250 ~sg] 250] 8338 1000} 889]
Aliphatics >nC16 to rC21 (TX1006) 18000 1000 2000 _.14726] 250 g8} 250] - '83'3§| 250f, .
Aromatics >nC10 to nC12 (TX1006) 500 250 200 . 8107] 250 - 28] 2s0f .- - -8338 250} :
Aromatics >nC12 to nC16 (TX1006) 500 500 2000 30484] 250] - - 88] 2500 . - 8338 250 .
Aromatics >rC16 to nC21 (TX1006) 3000 500 1000 25786} - 250 . - 88] 250] ... 8338 250]. . . 2
otal TPH-DRO 38000 3500 7700 1500 1500 2250
Ratio of Aliphatics >nC10 to nC12 (TX1006)/Total TPH-DRO 0.11 0.07 0.06 0.08 0.167 0.17 0.1l
Ratio of Aliphatics >nC12 to rC16 (TX1006)/Total TPH-DRO 0.32 0.29 0.26 0.29 0.167 0.17 044
Ratio of Aliphatics >aC16 to eC21 (TX1006)/Total TPH-DRO 0.47 0.29 0.26 0.34 0.167 0.17 0.11
Ratio of Aromatics >zC10 to nC12 (TX1006)/Total TPH-DRO 0.01 007 0.03 0.04 0.167 0.17 0.11
Ratio of Aromatics >nC12 to nC16 (TX1006)/Total TPH-DRO. 001 0.14 0.26 0.14] 0.167]. 0.17 0.11
Ratio of Aromatics >nC16 to nC21 (TX1006)/Total TPH-DRO 0.08 0.14 0.13 012 0.167 0.17 0.1
[Aliphatics > nC6 to oC8 (TX1006) 500 250 250 - 4 1000]. "~ 2219 250[ 4917 250 - 1680
Aliphatics >nC8 to nC10 (TX1006) 500 250 0| 2132 250] . 555 250] 4917 250] - 1680,
Aromatics >nC8 to nC10 (TX1006) 500 250 50] - 2132 250]. ... . 555 1000 .. 19667, 250|. .1680,
otal TPH-GRO « 1560 750 350 1500 1500 ) 750
Ratio of Aliphatics > n:C6 to nC8 (TX1006)/Total TPH-GRO 0.33 0.33 0.71 0.46 0.667 0.17 0.33
io of Aliphatics >oC8 to nC10 (TX1006)/Total TPH-GRO 0.33 0.33 0.14 0.27 0.167 0.17 0.33
Ratio of Aromatics >nCB to nC10 (TX1006)/Total TPH-GRO 0.33 033 0.14 0.27 0.167 0.67 0.33
Note:
All concentrations are in micrograms per liter (ug/L).
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September 2004

Table 1-15
Groundwater TPH Ratios
Boeing Tract 1, St. Louis, Missouri
Area 6 Area 8
TPH Average Conc Averape Conc| Mactech Avg Average Conc|
Sub-area 6B * Ratio Sub-area 6C *Ratio | *AvgRatios Sub-area 8B + Ratio
AR : W 3 T
Aliphatics >nC21 to nC35 (TX1006) 250 75 250 3000 721 50000/ 228
|Aromatics >nC21 to nC35 (TX1006 250 s 250] 250} 295 20000 9143
otal TPH-ORO 500 500 3250 70000
Ratio of Aliphatics >nC21 to nC35 (TX1006)/Total TPH-ORO 0.5 05 092 0.71 071
Ratio of Aromatics >nC21 to nC35 (TX1006)/Total TPH-ORO 0.5 0.5 0.08 0.29 0.29) _
B 2 45, : 12575 : 19501
Aliphatics >aC10 to nC12 (TX1006) 250} - 5515 250 250 1497 250| - 467
[Aliphatics >rC12 to nC16 (TX1006) 250]. 5575 250, 2000] 4641] 5000] ~ 9340
Aliphatics >nCI6 10 nC21 (TX1006) 250 5575 250 250 1497} 15000 28019)
Aromatics >nC10 to nC12 (TX1006) 250]. 5515 250| 250§ 1497] 250 467)
| Aromatics >aC12 to nC16 (TX1006) 250) 5575 250| 500] - 19464 2000 3736}
Aromatics >nC16 to nC21 (TX1006) 250 5575 250 250 . 1497 4000 7472
Total TPH-DRO 1500 1500 3500 26500
[Ratio of Aliphatics >zC10 to nC12 (TX1006)/Total TPH-DRO 0.17 0.17 0.071 0.12 0.01
i iphatics >nC12 16 nC16 (TX1006)/Total TPH-DRO 0.17 0.17 0571 0.37 0.19
ics >nC16 to nC21 (TX1006)/Total TPH-DRO 0.17 0.17 0071 0.12} 0.57
[Ratio of Aromatics >nC10 to nC12 (TX1006)/Total TPH-DRO 0.17 0.17 0.071 0.12 001
Ratio of Aromatics >nCi2 to eC16 (TX1006)/Total TPH-DRO 0.17]- 0.17 0.143 0.15 0.08|
Ratio of Arematics >nC16 to nC21 (TX1006)/Total TPH-DRO 0.17 0.17 0.071 0.12 0.15
Aliphatics > nC6 to nC8 (TX1006) 4000 ' 885 1500 250 116 250 ° 83
Aliphatics >nC8 to nC10 (TX1006) 50| S5 250 250 C 4] 250] _83]
|Aromatics >nCB to nC10 (TX1006) 250 . 55 250 250 _47) 250 ... .83
Total TPH-GRO 4500 2000 750 750] .
io of Aliphatics > nC6 to nCB (TX1006)/Total TPH-GRO 0.89 0.75 0.33 0.54 0.33
[Ratio of Aliphatics >nC8 to nC10 (TX1006)/Total TPH-GRO 0.06 0.125 0.33 0.23 033
[Ratio of Aromatics >nC8 to nC10 (TX1006)/Total TPH-GRO 0.06 0.125 ~ 0.33 023 0.33
Note:
All concentrations are in micrograms per liter (ug/L).
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SECTION 2.0
AREA 1: RUNWAY PROTECTION ZONE

2.1 INTRODUCTION

The Runway Protection Zone, also referred to as Area 1, is located in the southern portion of the
Facility, adjacent to the current runway (see Figure 2-1). This section describes the constituents
in this Area, the exposure model, the evaluation of the current and future risk to human health and
the environment, and conclusions based on the results of the risk evaluation. Note the risk was
calculated using both the maximum and average concentrations, based on a request by the
MDNR. The risks were acceptable using the average concentrations as presented in the draft risk
assessment report submitted in December 2003. However, the MDNR requested that the risk be
recalculated using the maximum concentrations.

2.2 DESCRIPTION OF AREA

The Runway Protection Zone is an Area approximately 1,500 feet long by 600 feet wide. Within
this Area, there were 23 buildings or structures, in addition to portions of two buildings, and a
small parking lot. All buildings within this Area will be demolished during construction of the
St. Louis Airport expansion project and the Area will become a Runway Protection Zone. As per
FAA regulations, no buildings can be built in a runway protection zone. This Area is currently
paved and will remain paved.

2.2.1 Potential Sources within Area

The following five SWMUs were identified in this Area during the RFA investigation (SAIC,
1995):

e SWMU 12: Waste jet aircraft fuel and hydraulic system spillage (UST B28 2,130-
gallon waste fuel/hydraulic oil UST)); '

e SWMU 13: 3,380-gallon waste jet fuel and hydraulic fluid USTs (B26 and B27);

e SWMU l4: Two 2,000-gallon waste jet fuel USTs. Fuel pits #3 and #4 (B29 and B30);

o SWMU23: Less than 90 day storage area with capacity for twenty-eight 55-gallon
drums for waste solvents, paints, and oils; and

e SWMU 26: Former less than 90-day storage area with capacity for twenty-eight 55-
gallon drums for waste solvents, paints, and oils.

Including those noted above, five USTs (see Table 2-1) have been identified within this Area,
ranging in size from 2,000 gallons to 3,380 gallons. The contents of the USTs were waste JP-4.
No operating USTs remain within this Area; all have been excavated.

Additionally, a petroleum pipeline (carrying jet fuels JP-5 and JP-8) traverses this Area to the
south of Building 45 (Figure 2-1), and is connected to a tank farm located to the north (outside of
Area 1). The pipeline is anticipated to be emptied and abandoned in place.

Hence, within this Area, we anticipate constituents of concern to be primarily petroleum

hydrocarbons, and possibly chlorinated solvents localized near the SWMU 23 and SWMU 26
areas.
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2.2.2  Soil Stratigraphy within Area

There are 21 soil borings (in addition to borings for monitoring wells discussed in Section 2.2.3)
within this Area, see Table 2-2 for further details of these borings. Based on information from
soil boring logs, the soil stratigraphy within this Area is silty clay from approximately 0.5 foot
bgs to 20 feet bgs, below which is clay. For additional details, refer to the Draft RCRA Facility
Investigation (RFI) Report for McDonnell Douglas, Hazelwood, Missouri, dated October 22,
2003 by MACTEC Engineering and Consulting, Inc. (MACTEC, 2003). Bedrock is found in this
Area at approximately 80 feet bgs (which consists of low permeability shale). No karst features
have been identified in this Area (MACTEC, 2003).

2.2.3 Hydrogeology within Area

There are 19 monitoring wells located within this Area, each with 10 feet of screen in the upper
20 feet bgs, see Table 2-3(R) for further details of these wells. Note that monitoring well details
for a few wells are not available. Based on recent (since 2000) groundwater gauging data,
groundwater flow within the shallow zone is to the southeast (see Figure 2-2), towards the airport
runway. The depth to shallow groundwater within this Area is between 3.5 and 9 feet bgs. No
deep monitoring wells are located within this Area.

2.3 LAND USE

2.3.1 Current Land Use

The Area is owned by the St. Louis Airport Authority and .is currently leased by Boeing. It is
being used as an industrial facility. However, Boeing intends to vacate this Area in 2004, at
which point the Area will become a runway protection zone for the St. Louis Airport expansion.

2.3.2 Future Land Use

This Area is anticipated to be part of the runway protection zone; and therefore, cannot have
buildings erected according to FAA regulations (personal communication, St. Louis Airport).

2.4 AVAILABLE DATA
The following provides an overview of the available data within the Area:

e  Nineteen monitoring wells are located within this Area, of which two are inactive.
e  Recent groundwater sampling (since 2001) has been completed at eight wells (MW-Al,
MW-A3, MW-A15, MW-A17, MW-A18, MW-A22, MW-A23, and MW-A27).

e  Historic (pre-2002) groundwater monitoring was performed from 1990 to 2001 for 18
wells.

e Seventeen soil borings completed as piezometers exist in this Area and have been
sampled for groundwater once since 2000.

e A total of 21 soil borings and two pits have been sampled within this Area since 1992
resulting in 28 individual soil samples.
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.5 CONSTITUENTS IDENTIFIED WITHIN AREA

251 Soil

From 1992 to date, 28 soil samples have been collected within Area 1 during various
investigations. Twenty of the soil samples were collected as part of the RFI (MACTEC, 2003).

Data from eight pre-1998 soil samples were also used. These pre-1998 soil samples had some of
the highest concentrations of constituents; therefore, by using these older samples in the risk
assessment, the results can be considered very conservative since concentrations in these samples
would have reduced by natural attenuation since the sources have been removed.

Four of these samples (PIT#3-M, PIT#3-E, PIT#3-D, and PIT#4-D) were collected on August 1,
1992 from Fuel Pits #3 and #4, and the data can be found in the MDNR UST Closure Reports
(Part A) for the closure of these two pits. These samples were collected from the excavation
limits of these two pits after the USTs had been excavated. The samples’ nomenclature indicates
where the samples were obtained within the pits (i.e., from the east (E), middle (M), and
downgradient (D) ends of the excavations). These samples were obtained from native soils at the
bottom of the excavations after the USTs had been excavated at a depth of 15 to 16 feet below the

ground surface. These depths were just below the bottom of the tanks, as these USTs were
oriented vertically in the subsurface.

Four of the samples (40-10012, 40-11224, 40-20012, and 40-21224) were collected on November
1, 1994 as part of the RFA (SAIC, 1995). These samples were collected from SWMU 26 at

depths of 0-1 foot and 1-2 feet along a crack (40-1 samples) and a seam (40-2 samples) next to
Building 40.

The soil samples have been analyzed for a comprehensive list of constituents that included VOCs,
SVOCs, PCBs, TPH, and metals. Typical laboratory methods that were used include Test
Methods for Evaluating Solid Waste (SW-846) methods 3546/DRO, 6010, 7060, 7421, 7471,
7740, 8020, 8021, 8240, 9073, OAl, and OA2. Table B-1 in Appendix B includes a
comprehensive table of the laboratory data for soil. For the constituents that were not detected in
any soil sample, Table B-2 lists the range of detection limits. PCBs and SVOCs including PAHs
were analyzed in pre-1998 samples from this Area, but all were found to be non-detect. These
data are not included in Tables B-1 and B-2. Evaluation of the data in Table B-1 indicated that
the following 26 constituents were detected in at least one soil sample:

METALSs VOCs/TPH
Aluminum Lead Acetone
Antimony Magnesium Benzene
Arsenic Manganese Ethylbenzene
Barium Mercury . Toluene
Beryllium Nickel TPH (2 types)
Chromium Potassium Xylenes
Cobalt Selenium
Copper Sodium
Iron Vanadium
Calcium Zinc
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The laboratory analysis data for the above listed constituents, i.¢., constituents that were detected
in at least one sample, are presented in Table 2-4(R).

The maximum and average concentrations of metals were compared with the background levels
(Table 2-5(a)). In calculating the average and maximum concentrations for non-detectable
constituents, the detection limits were replaced by %z the detection limit. For this reason, Table 2-
5(b) shows the Maximum Detected Concentration, as well as the Maximum Concentration, which
may be %2 of the highest detection limit. Metals whose maximum concentrations did not exceed
the background levels were eliminated from further consideration. Specifically for Area 1, the
following metals were eliminated: aluminum, barium, chromium, potassium, sodium, vanadium,
and zinc. Based on this elimination, the following are the remaining chemicals:

METALSs VOCs/TPH
Antimony Lead Acetone
Arsenic Magnesium Benzene
Beryllium Manganese Ethylbenzene
Cobalt Mercury Toluene
Copper Nickel TPH (2 types)
Iron Selenium Xylenes
Calcium

Of the above constituents iron, calcium, and magnesium were eliminated, as they are ubiquitous
in nature and not related to any known anthropogenic sources in this Area. Also, toxicity data for
calcium and magnesium are not available. The concentration of lead ranged from 7,400 ug/kg to
34,100 ug/kg in the 11 samples analyzed for lead. Lead exceeded the background level of 21,800
ug/kg in four samples. However, since all of the detected concentrations are significantly less
than the screening level of 750,000 ug/kg discussed in Section 1.9.10, lead was also eliminated.
Lead is also discussed in the RFI (MACTEC, 2003).

Impact by petroleum organics was generally observed in vicinity of the fuel pits at SWMU 14
(which previously stored waste jet fuel in two underground storage tanks), and along an
underground petroleum pipeline on the south side of Building 45, see Figure 2-1. Since these
petroleum impacts were related to jet fuels (JP-4, JP-5, and JP-8); lead was not considered a
chemical of concemn since the jet fuels are not leaded fuels. The RFI provides more information

and specifications on the makeup of the jet fuels (MACTEC, 2003). Petroleum impact was not
observed at SWMU 26.

2.5.2 Groundwater

During the various investigations conducted within this Area, groundwater samples were
analyzed for a comprehensive list of constituents that included VOCs, TPH, and metals using SW
846 laboratory analysis methods 3510/DRO, 6010, 7470, 8015, 8021, 8260, OAl, and OA2.
Table B-3 of Appendix B includes a comprehensive list of the groundwater analytical data. For

the constituents that were not detected in any groundwater sample, Table B-4 lists the range of
detection limits.
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Of the various constituents analyzed in groundwater, the following 21 constituents were detected

. in at least one groundwater sample:
METALs VOCs/TPH
Arsenic 1,2,3-Trimethylbenzene Acetone
Barium 1,2,4-Trimethylbenzene Benzene
Chromium Ethylbenzene Xylenes
Lead Isopropyl benzene Toluene
Naphthalene TPH (3 types)

n-Butylbenzene MTBE

n-Propylbenzene sec-Butylbenzene

p-Isopropyltoluene tert-Butylbenzene

Trichloroethene

Data for the above listed constituents is presented in Table 2-6. Note that SVOCs and PCBs were

not analyzed in groundwater samples since these constituents had not been detected in soil
samples collected from this Area, and are not listed on Table 2-6.

The maximum and average groundwater concentrations for each detected constituent were
compared with various target level criteria. Constituents for which the target level criteria
exceeded the maximum detected concentration were eliminated for further consideration. As
shown in Table 2-7(a), these included ethylbenzene, isopropylbenzene, methyl tertiary butyl ether
(MTBE), naphthalene, n-butylbenzene, p-isopropyltoluene, sec-butylbenzene, toluene, tert-

. butylbenzene, trichloroethene, xylenes, barium, chromium, and lead. The remaining constituents
consist of the following five VOCs, TPHs, and one metal:

- METALSs VOCs/TPH
Arsenic 1,2,3-Trimethylbenzene Acetone
1,2,4-Trimethylbenzene Benzene
n-Propylbenzene TPH (3 types)

As shown on Table 2-7(b), the above includes detected constituents that exceeded the target level
criteria, detected constituents that did not have target level criteria for comparison, and all types
of TPH that were analyzed whether detected or not.

In calculating the average and maximum concentrations for non-detectable constituents, the
detection limits were replaced by % of the detection limit for each specific constituent. For
certain constituents, 2 the maximum detection limit exceeded the highest detected concentration.
For this reason, Table 2-7(b) shows the Maximum Detected Concentration, as well as the
Maximum Concentration, which may be %2 of the highest detection limit.

Within this Area, 25 groundwater-sampling points exist, which have been sampled recently.
Additionally, there are a number of historic groundwater monitoring wells, which have not been
sampled recently (see Table 2-8(R) for historic data). To demonstrate the overall concentration
trend, concentration vs. time plots have been developed for six of these monitoring wells [see
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Figures 2-3(a) through (f)] for which historic data is available. This evaluation of the overall
concentration trend indicates that concentrations are decreasing.

U
The most recent data (2001 - 2003)ai’ being used quantitatively in this risk evaluation, as it 1s
most representative of current cofiditions; however, the historic data provides valuable
information regarding the overall groundwater concentration trends.

As discussed in Section 2.6, free product was observed recently in March 2004 at well MW-Al
with a sheen in B45CMW-3A and MW-A3, all located near the Hush Houses (Buildings 45C &
45D). B45CMW-3B had a sheen during all sampling events in 1998.

2.6 FREE PRODUCT

Free product has historically been observed within this Area near Buildings 45C, 45D, and 45E
(Hush Houses/SWMU 12, 13, 23) where USTs for jet fuel and hydraulic fluid and 55-gallon
drums were formerly located. Historically, observed thicknesses of free product range from a
sheen to 6.5 feet. Free product removal activities have been performed in this Area since 1989.
Table 2-3(R) provides screened intervals and free product data. Table 2-3(a) provides detailed
free product thicknesses. Table 2-8(R) presents the historical groundwater data for BTEX. This
data was used to prepare Figures 2-3(a)(R) to 2-3(f)(R), which show the dissolved BTEX
concentration trend over time in six of the monitoring wells. Based on the data, there are four
monitoring wells in Area 1, which have had free product present since 1992 (MW-Al, MW-A3,
B45CMW-3A, and B4SCMW-3B). All appear to be stable or decreasing. MW-AL is the only
monitoring well with measurable free product (0.02 to 0.04 foot) during the last six measurements

from November 2003 to March 2004. The other three monitoring wells have had sheens during
their last monitoring events:

e MW-A3 had sheen or none during last 14 measurements from February 2002 to March

2004

e B45CMW-3A had sheen or none during last 13 measurements from June 2003 to March
2004

e B45CMW-3B had sheen during last 21 measurements from January 1998 to November
1998

The screened interval for MW-A1l and MW-A3 is 5-15 feet bgs. All measured groundwater
depths in MW-A1 from April 2001 to March 2004 were below the top of screen (27 events). All
measured groundwater depths in MW-A3 from April 2003 to March 2004 were below the top of
screen (8 events). The screened intervals for B45CMW-3A and B45CMW-3B are unknown.

This indicates that in recent years, free product thicknesses have been stable at low levels.
Further, since dissolved concentrations of benzene, toluene, ethylbenzene, and total xylenes
(BTEX)‘ Figure 2-3(a)(R) to (f)(R) show a clear decreasing trend, the residual free product is not

an ongoing source of constituents.

2.7 EXPOSURE MODEL

2.7.1 Current conditions

Under current conditions, Boeing has commercial workers within this Area; however, in the very
near future, Boeing will shut down their operations, at which point there will be no workers on-
site. Hence, the risk and exposure to these workers will not be quantified. The only receptor
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under current conditions would be the visitor or maintenance worker to the Area. As the
exposure duration for the visitor or maintenance worker is (i) small and (i) site conditions will
change in the very near future (few months); the risk from any soil or groundwater impact will
not be quantitatively evaluated for the visitor or maintenance worker.

2.7.2 Future conditions

Under future conditions, this Area is anticipated to be used as the Runway Protection Zone
(personal communication, St. Louis Airport) — an area where no building construction of any
form can take place, as per FAA regulations. The Area will continue to be paved. There will be
no receptor present in the Area other than a maintenance worker/visitor to the Area or
construction worker. As the exposure duration for the maintenance worker/visitor is small and
less than that for the construction worker, the risk from any soil or groundwater impact will not
be quantitatively evaluated for the maintenance worker/visitor.

In the future, construction work could be performed within this Area; therefore, the potential
future construction worker is a receptor. Exhibit 2-1 presents the Exposure Model (EM) for the

construction worker.

EXHIBIT 2-1. EM FOR POTENTIAL FUTURE CONSTRUCTION WORKER

Scenario, Receptor, and ; .
: N

Pathways/Routes Analyzed Car NG Jnstilication

Dermal Contact with Soil C Soil is impacted at depths less than 10 feet,
which is considered the construction zone;
therefore, contact is possible.

Accidental Ingestion of Soil C Soil is impacted at depths less than 10 feet,
which is considered the construction zone;
therefore, contact is possible.

Outdoor Inhalation of Vapors and C Soil is impacted within this Area, and a

Particulates from Soil number of the constituents identified are
volatile; therefore, this pathway is complete.

Dermal Contact with Groundwater C Depth to groundwater ranges from 3.5 to 9 ft
bgs, which is within the typical zone of]
construction. Hence this pathway is possible.

Outdoor Inhalation of Vapors from C Groundwater within this Area is impacted

Groundwater by volatile constituents; hence, this pathway
is corplete.

quantitatively evaluated.

Notes: NC: Not Complete C: Complete
Exposure pathways highlighted in bold indicate that these pathways are complete and will be

Additional receptors include occasional visitors and maintenance workers whose exposure frequency and exposure
duration are expected to be less than that for construction worker; hence the risk to these receptors will not be

quantified.
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Note, in this Area any construction is anticipated to be regulated by FAA and construction
workers would likely be Occupational Safety and Health Administration (OSHA) trained, thus
providing another level of protection to the workers.

2.8 REPRESENTATIVE CONCENTRATIONS FOR CONSTRUCTION WORKER

Only one receptor, the potential future construction worker, exists within this Area. The
representative concentration was determined to be the area wide average, as a construction
worker could work in any portion of the Area, and there is not one specific source area present,
but rather a number of smaller source areas. Tables 2-5(b) and 2-7(b) present the soil and
groundwater average and maximum concentrations. For Area 1, carcinogen and non-carcinogen

risks have been calculated using the maximum, as well as the average concentrations. The results
are discussed below.

2.9 CALCULATION OF RISK

Table 2-9(R) presents the results for a future construction worker using the average soil and
groundwater concentrations. The table presents the carcinogenic (Individual Excess Lifetime

Cancer Risk, (IELCR)) and non-carcinogenic (Hazard Quotient (HQ) and Hazard Index (HI))
risks for:

Each COC,

Each route of exposure,

Cumulative risk for each COC,

Cumulative risk for each route of exposure, and _

Total risk, which is the sum of risk for all the COCs and all the routes of exposures.

The risks were also calculated using the maximum soil and groundwater concentrations, which
are shown on Table 2-10(R). The following are the key observations.

Carcinogenic Risk:

As indicated in Table 2-10(R), the cumulative IELCR (calculated using the maximum soil and
groundwater concentrations) is 6.34 x 107 that is well below the regulatory acceptable level of 1
x 10“. Since the cumulative risk is less than 1 x 107, clearly the risk for each COC and each
route of exposure would be less than 1 x 10” — the regulatory acceptable level.

Non-carcinogenic Risk:

As shown in Table 2-10(R), the cumulative HI is 0.5 (calculated using the maximum soil and
groundwater concentrations) that is well below the regulatory acceptable level of 1.0. Since the
cumulative HI is less than 1, the HQ for each COC and each route of exposure, and hence each
target organ would be less than 1.0 — the regulatory acceptable level.

2.10 CONSIDERATION OF FREE PRODUCT

According to the MRBCA guidance document, the detection of LNAPL, also known as free

product, at the site must trigger a response sufficient to achieve the following objectives. Each of
which is discussed below:

September 2004/Area 1 2-8 The RAM Group



LNAPL should not be present at levels that would cause explosive conditions to occur at
or near the site. The source has been removed and the free product has had time to
weather. There has not been construction in the Hush House area at which PID readings
could have been taken; however, Boeing took lower explosive limit (LEL) readings on
April 14, 2004 directly from three of the monitoring wells immediately after removing
the top caps, from three storm sewer manway access locations, and from a subsurface
oil/water separator vault that are located in the Hush House area. See Figure 2-4 for
locations of LEL readings. The results of the LEL readings are shown in the table below,
including the distances from the LEL measurement location to monitoring well MW-AL.

LEL Distance from
Location Reading MW-A1 (feet)
MW A3 0% 36.5
MW Al >10 % 0
B45CMW-3A 0% 79
Storm sewer near MW 3A 2% 79
Storm sewer near MW A3 2% ~40
Storm sewer near MW A 17 0% ~40
Oil/water separator vault 2% 24.5

Monitoring well MW-A1 had an LEL reading that exceeded 10%. This is the monitoring
well with recent free product measurements of 0.02 to 0.04 foot during the last six
measurements from November 2003 to March 2004. This reading is not unexpected
since the measurement was taken immediately after removal of the monitoring well top
cap, and is certainly not representative of accumulation in confined spaces where a
human activity may occur. All LEL readings in confined spaces (storm sewer and
subsurface vault) were 2% LEL or zero. These are the areas in which human activities
could occur, and the readings show these areas did not contain explosive atmospheres.

The ENAPL plume shall be fully delineated. There is one monitoring well, MW-AL,
which has had measurable free product (0.02 to 0.04 foot) during the last six
measurements from November 2003 to March 2004. The latest sampling event (7/2/03)
detected total TPH of 20,900 ug/L and total BTEX of 3.1 ug/L with benzene and toluene
non-detectable. The LNAPL plume has been delineated as shown by the following
sampling locations. The data for which is presented on Tables 2-3(R), 2-3(a), 2-6, and 2-
8(R). The sample locations are shown on Figure 2-1.

o MW-AI8 (25 feet southeast of MW-A1) — Shallow Monitoring Well - No free
product since 1992;

s  MW-A17 (35 feet east of MW-A1) — Shallow Monitoring Well - No free product
historically;

o MW-A2] (15 feet west of MW-Al) — Shallow Monitoring Well — Sheen
historically;

¢  MW-A3 (35 feet northwest of MW-A1) ~ Shallow Monitoring Well — had sheen
or none during last 14 measurements from February 2002 to March 2004 MW-
A3 had sheen or none during last 14 measurements from February 2002 to March
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2004;

MW-A2 (30 feet northwest of MW-A1) — Shallow Monitoring Well — Sheen
historically;

B45CMW-3A (70 feet northwest of MW-A1) — Shallow Monitoring Well — had
sheen or none during last 13 measurements from June 2003 to March 2004,

B45CMW-3B (85 feet northwest of MW-A1) — Shallow Monitoring Well — had
sheen during last 21 measurements from January 1998 to November 1998;

B45CS1D (50 feet southwest of MW-AI) - Deep Piezometer — No free product
historically;

B45CS2 (120 feet south east of MW-Al) = Shallow Piezometer — No free
product historically; and

B45CS3D (125 feet northeast of MW-A1) — Deep Piezometer — No free product
historically.

3. Dissolution of and volatilization from LNAPL should not generate dissolved phase or

vapor phase concentrations that result in unacceptable human or ecological risk.

Regarding dissolved phase, Figures 2-3(a)(R) and 2-3(b)(R) shows a definite decreasing
concentration trend for BTEX from 1990 to 2003 for monitoring wells MW-A1 and MW-
A2. Lab data in Table 2-6 also indicates low dissolved concentration levels in other
monitoring wells near MW-A1 as summarized below:
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MW-A18 - Last sampling event (7/29/03) was non-detectable for BTEX with a
low level detect for:

- TPH-C10-C40 (210 ug/L J-value vs. 10,000 ug/L ITL);

MW-A17 - Last sampling event (6/26/03) had low level detects for:
- Acetone (60 ug/L vs. 121 ug/L MCL-equivalent);
- TPH-C10-C40 (160 ug/L vs. 10,000 ug/L ITL),

MW-A21 - Last sampling event (6/5/1990) detected:
- Benzene (17 ug/L vs. 5 ug/L MCL),
- Xylenes, total (32 ug/L vs. 10,000 ug/L MCL);

MW-A3 - Last sampling event (6/26/03) had low level detects of:
- Isopropylbenzene (5.5 ug/L vs. 4,000 ug/L EPA Health Advisory);
- MTBE (5.1 ug/L vs. 146 ug/L calculated target level);
- n-Propylbenzene (7.8 ug/L vs. 5.27 ug/L calculated target level);
- p-Isopropyltoluene (5.4 ug/L vs. 107 ug/L calculated target level);
- sec-Butylbenzene (5.1 ug/L vs. 48.6 ug/L calculated target level),
- tert-Bbutylbenzene (2.3 ug/L vs. 48.6 ug/L calculated target level);
- TPH, Misc C10-C40 (9,500 ug/L vs. 10,000 ug/L ITL);
- TPH, GC/FID low fraction (3,800 ug/L vs. 10,000 ug/L ITL),

MW-A2 — Last sampling event (7/6/93) had low level detect of:
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- Xylenes, total (2 ug/L vs. 10,000 ug/L MCL);

. e B45CMW-3A - Last sampling event (7/2/03) had low level detects of:
- sec-Butylbenzene (1.1 ug/L vs. 48.6 ug/L calculated target level)
- 1,2,3-Trimethylbenzene (3.4 ug/L - no established groundwater
screening level),
- 1,2,4-Trimethylbenzene (1.7 ug/L vs. 70 ug/L MCL);
- TPH, GC/FID low fraction (220 ug/L vs. 10,000 ug/L ITL);
- TPH, Misc C10-C40 (9,500 ug/L vs. 10,000 ug/L ITL);

e B45CMW-3B - Last sampling event (6/26/03) had low level detects of:
- Naphthalene (5.3 ug/L vs. 100 ug/L EPA Health Advisory);
- TPH, GC/FID low fraction (160 ug/L vs. 10,000 ug/L ITL);
- TPH, Misc C10-C40 (1,400 ug/L vs. 10,000 ug/L ITL);

e B45CS1D - Last sampling event (11/15/02) was non-detectable for BTEX,
MTBE, and TPH;

e B45CS2 - Last sampling event (11/14/02) was non-detectable for BTEX, MTBE,
& TPH; and

e B45CS3D - Last sampling event (11/20/02) was non-detectable for BTEX,
MTBE, & TPH.

Regarding vapor phase concentrations, inhalation is not an issue in Area 1 since this will be a
. Runway Protection Zone and no buildings are allowed.

4. Both the LNAPL and its associated dissolved phase plume shall be stable or shrinking.

Table 2-3(a) shows a stable or decreasing LNAPL thickness trend for the four monitoring

o wells (MW-Al, MW-A3, B45CMW-3A, and B45CMW-3B) that have detected
measurable LNAPL in Area 1 since 1992. Figures 2-3(a)(R) and 2-3(b)(R) shows a

definite decreasing concentration trend for BTEX from 1990 to 2003 for monitoring
wells MW-Al and MW-A2.

5. LNAPL shall be removed to the maximum extent practicable. Boeing has been removing

LNAPL from this area since 1989, and has gotten the LNAPL out of the ground to the
maximum extent practicable.

The data collected from Area 1 shows that the MRBCA goals regarding free product have
been achieved.

2.11 ECOLOGICAL RISK

The only potential ecological receptor in the area is Coldwater Creek, which flows north about
2,700 feet to the northeast of Area 1. There are no known unpermitted conduits present that
could carry impacts from Area 1 to Coldwater Creek. Considering the geology, groundwater
flow characteristics and the chemical types and concentrations of impacts in Area 1, it is not
likely that migration of impacts from Area 1 to Coldwater Creek will occur. The Tier 1

. ecological screening checklists have been completed for this Area, and are presented as
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Attachment 2-A(R), and Attachment 2-B(R). These checklists identified no potential ecological
receptors or issues.

212 CONCLUSIONS |

The calculated risk for all the COCs and all potentially complete routes of exposure for the
construction worker is below the regulatory acceptable target levels. '
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TABLE 2-1

SUMMARY OF UNDERGROUND STORAGE TANKS (USTs) HISTORICALLY PRESENT WITHIN AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI

. UST No. Location (Z:lllllc;mnse) ' Contents Construction Material | Year Installed Status Comments
B26 Ramp D 3380 Waste JP4 Single Wall Steel 1963 - Removed 1983 Excavated
B27 Ramp D 3380 ‘Waste JP-4 Fiberglass 1983 Removed 1989 Excavated
B28 Ramp A 2130 Waste JP-4 Fiberglass 1978 Removed 1990 Excavated
B29 Ramp B (Fuel Pit #3) 2000 Waste JP-4 Single Wall Steel 1977 Removed 1992 Excavated
B30 Ramp B (Fuel Pit #4) 2000 Waste JP-4 Single Wall Steel 1983 Removed 1992 Excavated
Note:
UST B27 replaced UST B26
December 2003 The RAM Group



‘ TABLE 2-2 :
SOIL BORING INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE

BOEING TRACT 1, ST. LOUIS, MISSOURI

[r Area Boring _ Date Drilled
40-1 11/1/1994
402 11/1/199% -
SWMU 26 S26B1 6/1/1998
S26B2 6/1/1998
S26B3 6/1/1998
B4OEI 11/2/2002
B40E2 , 11/2/2002
Building 40 B40S1 ' 11/2/2002
B40S2 ' 11/2/2002
BAOWI1 . T 11/2/2002
AL-L* NA
A2 2+ NA
B45S1D* 11/2/2002
B4552 11/212002
. B45S3 ' 11/2/2002
g“lgmgs 45 &G, B4554. 11/2/2002
: B4555D 11/2/2002
B45S6 : 11/2/2002
B45S7 11/2/2002
B45CS2 11/14/2002 j’
B45CS3D 11/20/2002
Notes:

NA: no information available

* No analytical data available

Total number of Borings = 21

Borings with available data = 18

Soil samples were also obtained from Pit #3 (3 samples) and Pit #4 (1 sample)
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BOEING TRACT 1, ST. LOUIS, MISSOURI

TABLE 2-3(R)
MONITORING WELL INFORMATION FOR AREA 1: RUNWAY PROTECTION ZONE

July 2004

Cocation | Monitoring | Diameter Sereened ;:;f'h Installation | < |#of Times| LastTime | Free Product| Free Product
Well . Date Sampled Sampled |at Installation| Observed Since 1992
(inches) | (ftbgs) | (fH)

MW-A22 2 4.5-145] 15 10/30/1989 | Active 2 3/20/2003 " yes no
MW-A27 2 3.7-13.7 15 11/71/1989 | Active 2 7/29/2003 no no
MW-A28 2 4.5-14.5 15 11/1/1989 Active yes no
MW-A29 2 4.5-145 15 11/1/1989 Active no no
MW-AS5 2 2-125 | 15 7/18/1989 | Active yes no

South of Bldg. 45 |[MW-AIS 2 4.5-14.5 15 8/3/1989 Active 1 7/2/2003 yes no
MW-Al4 2 45-1451 15 8/3/1989 Active yes NA
MW-A23 2 2.7-12.7 15 10/30/1989 | Active 2 7/29/2003 yes no
MW-A24 2 3-13 15 10/31/1989 | Active no no
MW-A26 2 4-14 15 117171989 | Active no no
MW-A25 2 3-13 15 11/1/1989 | Active NA NA
MW-AL 2 5-15 15 7/12/1989 Active 3 7/2/2003 yes yes
MW-A2 2 4-14.5 17 7/12/1989 | Inactive sheen NA
MW-A3 2 5-15 15 7/13/1989 | Active 1 6/26/2003 yes yes

q MW-AL7 2 45-145] 15 8/4/1989 Active 1 6/26/2003 no no

ush House 5

MW-A21 2 1.5-11.5] 15 8/8/1989 | Inactive sheen NA
B45CMW-3A 4 NA 14.4* 1995 Active yes yes
B45CMW-3B 4 NA 14.5% 1995 Active yes yes
MW-A18 2 4.5-145] 15 8/4/1989 Active 2 7/29/2003 sheen no

Notes: ’

no: No free product observed historically

yes: Free product observed historically

sheen: Sheen observed historically

NA: No information available

ft bgs: Feet below ground surface

ft: Feet i

* Assumed total depth is equal to known depth to bottom of screened interval

The thickness of free product is tabulated in Table 2-3(a)
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July 2004

TABLE 2-3(a)
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI

x S
B4SCMW-3A B45CMW-3B
Product . Product
Depth to GW| Screened . Depth to GW| Screened
Date Thi(c::;less P ) Interval (ft) Date Thl(c::;wss ) Interval (ft)
1/14/1998 Sheen 5.79 Unk 1/14/1998 Sheen 4.35 Unk
1/28/1998 Sheen 6.18 Unk 1/28/1998 Sheen 4.92 Unk
-2/13/1998 Sheen 5.83 Unk 2/13/1998 Sheen 4.98 Unk
2/27/1998 Sheen 5.80 Unk 2/27/1998 Sheen 4.70 Unk
3/13/1998 0.01 5.01 Unk 3/13/1998 Sheen 5.00 Unk
3/25/1998 Sheen 5.68 Unk 3/25/1998 Sheen 4.67 Unk
4/9/1998 0.03 5.80 Unk 4/9/1998 Sheen 5.00 Unk
4/22/1998 Sheen 5.84 Unk 4/22/1998 Sheen 5.12 Unk
5111998 Sheen 5.77 Unk 5111998 Sheen 4.86 Unk
512171998 Sheen 5.76 Unk 5/21/1998 Sheen 5.00 Unk
6/5/1998 Sheen 5.82 Unk 6/5/1998 Sheen 4.87 Unk
6/24/1998 Sheen 517 Unk 6/24/1998 . Sheen 4.95 Unk
7/13/1998 Sheen 5.83 Unk 7/13/1998 Sheen 5.05 Unk
7/22/1998 Sheen 6.10 Unk 7/22/1998 Sheen 5.19 Unk
8/26/1998 Sheen 6.09 Unk 8/26/1998 Sheen 5.34 Unk
9/14/1998 0.08 6.22 Unk 9/14/1998 Sheen 5.37 Unk
9/28/1998 0.05 6.14 Unk 9/28/1998 Sheen 5.29 Unk
10/12/1998 0.08 6.18 Unk 10/12/1998 Sheen 531 Unk
10/22/1998 Sheen 6.01 Unk 10/22/1998 Sheen 5.23 Unk
11/5/1998 Sheen 5.78 Unk 11/5/1998 Sheen 5.10 Unk
11/18/1998 Sheen 6.12 Unk 11/18/1998 Sheen 5.34 Unk
2/26/1999 0.06 Unk
| 3/8/1999 0.59 Unk
3/24/1999 0.13 Unk
4121999 0.13 Unk
4/27/1999 0.07 Unk
5/6/1999 0.05 Unk
5/20/1999 0.08 Unk
6/11/1999 0.04 Unk
7/14/1999 0.03 Unk
7/29/1999 0.01 Unk
8/6/1999 0.0] Unk
8/20/1999 0.01 Unk
2/26/2001 0.02 7.50 Unk
3/22/2001 0.00 6.67 Unk
4/30/2001 0.02 6.19 Unk
512512001 0.02 6.23 Unk
6/19/2001 0.02 5.58 Unk
7/19/2001 0.00 5.67 Unk
8/23/2001 0.04 6.25 Unk
9/17/2001 0.02 6.31 Unk
10/23/2001 0.04 5.75 Unk
11/13/2001 0.02 6.25 Unk
12/4/2001 0.02 5.75 Unk
1/16/2002 0.02 6.42 Unk
2/14/2002 0.00 6.19 Unk
4/9/2003 0.25 6.02 Unk
4/23/2003 6.08 Unk
5/12/2003 Sheen Unk
5/23/2003 Sheen Unk
5./30/2003 Sheen 6.38 Unk
6/23/2003 0.02 Unk
6/23/2003 Sheen Unk
7/18/2003 Sheen 5.63 Unk
8/26/2003 Sheen 5.54 Unk
9/2003 Sheen Unk
9/10/2003 - Sheen 5.40 Unk
10/3/2003 Sheen Unk
10/10/2003 Sheen 5.69 Unk
10/22/2003 Sheen 5.50 Unk
12/11/2003 Sheen 5.63 Unk
172172004 Sheen 5.77 Unk
217/2004 0.00 6.00 Unk
2/17/2004 Sheen 6.00 Unk
3/12/2004 Sheen 5.67 Unk
Page 1 of 2
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TABLE 2-3(a)
HISTORIC FREE PRODUCT THICKNESSES FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI

MW-Al MW-A3
Product Product
Depth to GW| Screened . Depth to GW| Screened
Dute T“‘(‘f':;'“s @ |mtervarry] DM€ “‘:f';“’“ (f6) Tnterval (ff)
1/14/1998 Sheen 6.80 5-15 1/14/1998 0.10 5.55 5-15
1/28/1998 Sheen 7.05 5-15 1/28/1998 0.15 5.70 5-15
2/13/1998 Sheen 6.14 5-15 2/13/1998 0.06 4.75 5-15
2/27/1998 Sheen 6.22 5-15 2/27/1998 Sheen 4.38 5-15
3/13/1998 Sheen 6.02 5-15 3/13/1998 Sheen 4.32 5-15
3/25/1998 0.03 5.46 5-15 3/25/1998 Sheen 3.80 5-15
4/9/1998 Sheen 5.44 5-15 4/9/1998 Sheen 3.84 5-15
4/22/1998 Sheen 5.65 5-15 4/22/1998 Sheen - 695 5-15
5/7/1998 0.02 5.62 5-15 5/7/1998 Sheen 3.84 5-15
5/21/1998 0.01 5.56 5-15 5/21/1998 Sheen 3.89 5-15
6/5/1998 0.01 5.69 5-15 6/5/1998 Sheen 4.25 5-15
6/24/1998 0.04 575 5-15 6/24/1998 Sheen 4.63 5-15
7/13/1998 0.05 6.06 5-15 7/13/1998 Sheen 473 5-15
7/22/1998 0.09 6.42 5-15 7/22/1998 0.01 5.75 5-15
8/26/1998 0.09 6.45 5-15 8/26/1998 Sheen 491 5-15
9/14/1998 0.05 6.49 5-15 9/14/1998 Sheen 4.69 5-15
9/28/1998 0.12 6.67 5-15 9/28/1998 Sheen 5.09 5-15
10/12/1998 0.09 6.85 5-15 10/12/1998 0.06 5.55 5-15
10/22/1998 0.05 6.80 5-15 10/22/1998 0.08 5.46 5-15
11/5/1998 Sheen 6.30 5-15 11/5/1998 Sheen 4.46 5-15
11/18/1998 Sheen 6.29 5-15 11/18/1998 Sheen 4.11 5-15
9/24/1999 0.02 5-15 4/27/1999 0.03 5-15
10/15/1999 0.06 5-15 5/20/1999 0.02 5-15
11/12/1999 0.05 5-15 10/15/1999 0.06 5-15
1/21/2000 0.12 5-15 11/12/1999 0.01 5-15
2/28/2000 0.06 5-15 1/21/2000 0.07 5-15
3/31/2000 0.07 5-15 3/31/2000 0.01 5-15
2/26/2001 004 | 704 5-15 2/26/2001 0.02 6.60 5-15
3/22/2001 0.04 4.58 5-15 3/22/2001 0.00 442 5-15
4/30/2001 0.04 6.46 5-15 4/30/2001 000 | 5.08 5-15
5/25/2001 0.06 5.06 5-15 5/25/2001 0.02 460 5-15
6/19/2001 0.04 6.21 5-15 6/19/2001 0.02 5.35 5-15
7/19/2001 0.04 525 5-15 7/19/2001 0.04 6.40 5-15
8/23/2001 0.06 6.06 5-15 8/23/2001 0.06 521 5-15
9/17/2001 0.04 6.08 5-15 9/17/2001 0.02 - 5.27 5-15
10/23/2001 0.04 5.67 5-15 10/23/2001 0.04 438 5-15
11/13/2001 0.04 5.06 5-15 11/13/2001 0.04 4.75 5-15
12/4/2001 0.04 5.38 5-15 12/4/2001 0.04 4.33 5-15
1/16/2002 0.04 5.02 5-15 1/16/2002 0.02 4.79 5-15
2/14/2002 0.02 533 5-15 2/14/2002 0.00 4.58 5-15
4/9/2003 1.00 525 5-15 4/9/2003 0.00 5.60 5-15
4/28/2000 0.08 5-15
4/23/2003 0.33 5.38 5-15
5/12/2003 0.25 5-15
5/23/2003 0.33 5-15 5/23/2003 Sheen 5-15
5/30/2003 0.17 6.42 5-15
6/23/2003 0.08 5-15 6/2003 Sheen 5-15
6/23/2003 0.10 5-15
7/18/2203 0.02 5.50 5-15
8/26/2003 Sheen 3.25 5-15
9/1/2003 Sheen 5-15 9/2003 Sheen 5-15
9/10/2003 Sheen 5.10 5-15
10/3/2003 Sheen 5-15 10/3/2003 0.00 5-15
10/10/2003 0.01 5.33 5-15
10/22/2003 Sheen 5.58 5-15
11/3/2003 Sheen 5.50 5-15
11/3/2003 Sheen 5.04 5-15 11/3/2003 Sheen 5.25 5-15
11/17/2003 0.02 5.33 5-15 11/17/2003 Sheen 5.54 5-15
12/1/2003 0.02 5-15 12/1/2003 Sheen 5-15
12/11/2003 0.02 5.58 5-15 12/11/2003 Sheen 5.83 5-15
1/21/2004 0.02 6.08 5-15 1/21/2004 Sheen 5.83 5-15
2/17/2004 0.02 5.58 5-15 2/17/2004 Sheen 5.56 5-15
2/17/2004 0.04 5.67 5-15 2/17/2004 Sheen 5.42 5-15
3/12/2004 0.04 5.50 5-15 3/12/2004 Sheen 5.54 5-15
Notes:
ft: Feet
Unk: Unknown

Highlighted depths to GW above top of screened interval
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TABLE 24(R)

SOIL DATA FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI

v —
TPH TPH
Dey X Gasoline Motor Oil | Stoddard |(GC/FID)|(GC/FID)| TPE .
Sample ID Date (n$) Acetone| Benzene |Ethylbenzene] Toluene ,{:;f’ Diesel #1 | Diesel #2 (C6-C14) Kerosene €16C33)} Sotvent | Hizh Lew |(ORO) Arsenic  { Barium| Chrominm
IT#3 - M 8/1/92 16 139000 <5000 20000 <15000 117000
ITH3-E 8/1/92 16 150000 <5000 75000 <15000 49000
IT#3-D 8/1/92 15 128000 <5000 26000 <15000 61000
IT#4-D 8/1/92 15 258000 663000 3980000 | 2970000 13000
j40-10012 1171794 0-1 <19 <10 <10 <10 <10 ND 43300 | 212000] 19500
0-11224 11/1/94 1-2 <27 <13 <13 <13 <13 ND 43000 | 245000 18500
20012 117194 0-] <48 <10 <10 <10 <10 ND 35600 | 303000 15100
0-21224 117194 1-2 <25 <10 <10 <10 <10 ND 44800 | 201000 19200
B40E1-6 1114102 6 < 1 < b < 1 < 5000 | < 5000 < 5000 | < 5000 | < 5000
IBdOEZ—6 11714002 6 < 1 < 1 < 1 < 5000 | < 5000 < S000 | < 5000 | < 5000
IB40s1-6 11714002 6 < 1 < 1 <1 < 5000 | < 5000 < 5000 | < 5000 | < 5000
IB40S2-6 11/1402 6 < 1 < 1 < 1 < 5000 { < 5000 < 5000 | < 5000 ] < 5000
IB40W1-6 1111402 6 < 1 < 1 <1 < 5000 | < 5000 < 5000 | < 5000 | < 5000
B45Cs2-6 1171402 6 < 50 < 50 < 50 < 50 | < 5000 | < 5000 | < 5000 | < 5000 | < 5000 | < 5000
1B45CS3D-6 1172002 6 < 25 < 25 < 25 < 15 < 4000 | < 500
{B4552-7 11/1802 7 601 <5000 3200 360 < 5000 | < 5000 | 186000 § < 5000 | < 5000 { < 5000
[B4552-7 DUP 1171802 7 549 < 50 2930 263 < 5000 | < 5000 | 163000 | < 5000 | < 5000 | < 5000
#B4553-7 1171802 7 242 < 50 1550 328 < 5000 [ < 5000 | 206000 | < 5000 | < 5000 | < 5000
1845547 11/18/02 7 < 50 < 50 < 50 < 50 < 5000 { < 5000 12000 [ < 5000 ] < 5000 | < 5000
§B45S6-6 111802 6 < 50 < 50 < 50 < 50 < 5000 | < 5000 | < 5000 | < 5000 | < 5000 | < 5000
B45S7-7 11/1802 1 < 50 < 50 67 113 < 5000 | < 5000 | 68000 | < 5000 | < 5000 | < 5000
S26B1 10-11 2/3/98 10-11 34 < 65 ) < 6400 | 89000 15000
S26B1 2-3 27398 23 39 < 64 < 6200 |210000] 22000
S26B1 7-9 273198 7-9 < 13 < 64 7600 120000 18000
[S26B2 3-4 25198 34 73 < 6.3 8600 170000 | 20000
[S26B2 7-8 258 7-8 17 < 6.5 < 6400 | 83000 16000
§5268B3 2-3 2398 2-3 24 < 64 8100 220000) 22000
536839-11 273198 9-11 17 < 6.4 8700 110000 12000
Notes:
All in ug/kg (micrograms per kilogram)
< Less than detection limit shown
Blanks: Not analyzed
ND: Not detected
VOC: Volatile organic compound
TPH: Total petroleum hydrocarbon
GC/FID: Gas chromatograph/flame ionization detector
ORO: Oil range organic
ft bags: Feet below ground surface
Lab qualifiers in Section 1.0
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TABLE 2-4(R) ]
SOIL DATA FOR AREA 1: RUNWAY PROTECTION ZO!
BOEING TRACT 1, ST. LOUIS, MISSOURI

Samgple ID Date (:e::) Lead |Mercury| Seleninm Aluminnm | Antimony } Beryllium | Calcium| Cobalt} Copper Iron Magnesium | Manganese| Nickel | Potassivm Sodium | Vamadium|{ Zinc
‘PIT#3 - M 871192 16
E&a-s 8/1/92 16
TT#3-D 8/1/92 15
[T#4-D 8/192 15
140-10012 11/194 0-1 [34100] 26 <3090 | 17300000 | 4350 1340 | 5420000 11000] 15500 | 24700000 | 2970000 | 949000 | 23600 | 858000 | 519000 | 41000 [ 42000
40-11224 11/1/34 12 |30500| 4% <3090 | 18000000 | 4210 1370 [3370000] 10400 | 16100 | 23600000 | 3140000 | 1280000 | 28700 | 742000 | 497000 | 40700 | 46500
140-20012 1171194 0-1 [27700] 243 <3090 | 17200000 | 3540 <1200 [ 3970000 11600 | 12800 | 23700000 | 2750000 | 2580000 | 21400 | 657000 | 431000 | 32500 | 36600
140-21224 117194 1-2_ | 27400 404 <3090 | 21900000 | 3920 1310 13540000] 6540 | 14000 | 25300000 | 3240000 | 546000 | 18600 | 929000 | 453000 | 40100 | 44100
[IB40E1-6 11/14/02 6 -
[B40E2-6 11/14/02 6
fB40S1-6 11/1402 6
B40S2.6 11/14/02 6
IB40W1-6 11/14/02 6
§B45CS2-6 11/14/02 6
IB45CS3D-6 11720102 6
IB4552-7 11/18/02 7
IB4552-7 DUP 11/18/02 7
B4553-7 11/18/02 7
[B4554-7 11718102 7
IB4556-6 11/18/02 6
[B4557-7 11/18/02 7
52681 10-11 23198 10-11 | 8100 | < 30 | 2500
S26B1 2-3 273/98 23 | 7400 40 1200
Is26B1 7-9 2/3/98 7-9 | 11000} < 30 1800
52682 34 2598 34 |10000] 40 1600
IS26B2 7-8 25198 78 | 7400 | < 30 | < 640
S26B3 2-3 2/3/98 23 [15000] 30 1700
IS26B3 9-11 23198 9-11 | 10000 < 30 1300
Notes: .
All tons in ug/kg (microgr per kilogram)
< Less than detection limit shown
Blanks: Not analyzed
ND: Not detected

VOC: Volatile organic compound

TPH: Total petroleum hydrocarbon

GC/FID: Gas chromatograph/flame ionization detector
ORO: Oil range organic

ft bags: Feet below ground surface

Lab qualifiers in Section 1.0
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TABLE 2-5(2) ) .
COMPARISON OF AVERAGE AND MAXIMUM SOIL CONCENTRATIONS IN AREA 1: RUNWAY PROTECTION ZONE TO BACKGROUND LEVELS
BOEING TRACT 1, ST. LOUIS, MISSOURI

sol Concentration [73 Level
COCs* Samol # of Detects| Average | Maxipmm | Background Average Maxizmm
(upfkp) (up/ke) _(ep/ip)
Eeelone 11 6 25 73 NA NA NA
IBenzene 21 7 32,196 258,000 NA NA NA
[Ethylb 21 1 32,056 663.000 NA NA NA
Toluene 21 8 195.660 3,980,000 NA NA NA
[Xylenes, Total 23 5 130,160 2,970,000 NA NA NA
[TPH
[Dicsel # 1 - DRO 12 [ 2,500 2,500 NA NA NA
[Dicset # 2 - DRO 12 0 2,500 2,500 NA NA NA
{Gasoline (C6-C14) - GRO 12 5 91,429 206,000 NA NA NA
IKe - DRO 12 0 2,500 2,500 NA NA NA
IMotor Qil (C16-C33) - ORO 12 0 2.500 . 2,500 NA NA NA
Stoddard solvent - DRO 1 Q 2,500 2.500 NA NA NA
ITPH (GC/FID) High Fraction - DRO 1 0 2,000 2,000 NA NA ) NA
[TPH (GC/FID) Low Fraction - GRO 7 1] 250 250 - NA NA NA
H (ORO) - ORO 4 4 60.000 117.000 NA NA NA
v of TPH Measurements
[TPH-GRO 19 5 57,836 206,000 NA NA NA
[TPH-DRO 38 0 2.487 2.500 NA NA NA
[TPH-ORO 16 4 16.875 117.000 NA NA NA
Metals
Aluminum 4 4 18.600.000 21,900,000 41,000,000 Not Exceed Not Exceed
Antimon, 4 4 4,005 4,350 520 Exceed Exceed
Assenic 1 8 19,018 44,800 9,200 Exceed Exceed
{Barium 1 11 240,250 303,000 725,000 Not Exceed Not Exceed
[Beryllium 4 3 1,155 1,370 800 Exceed Exceed
iCalcium 4 4 4,075,000 5,420,000 3,300,000 Exceed Exceed
(Chromi 11 11 17.936 22,000 58,000 Not Exceed Not Exceed
iCobalt 4 4 9,885 11,600 10.000 Not Exceed Exceed
iCopper 4 4 14,600 16,100 13,000 Exceed Exceed
firon 4 4 24,325,000 25,300,000 21,000,000 Exceed Exceed
Lead 11 11 17,145 34,100 21.800 Not Exceed Exceed
Magnesi 4 4 3,025,000 3,240,000 2.600,000 Exceed Exceed
%& 4 4 1,338,750 2,580,000 740,000 Exceed Exceed
ercury 11 7 121 490 39 Exceed Exceed
Nickel 4 4 23,075 28,700 14,000 Exceed Exceed
[Potassi 4 4 796500 929,000 14,000,000 Not Exceed Not Exceed
Eelenium 11 6 1,518 2,500 260 ] Exceed Exceed
fSodium 4 4 475.000 519,000 5,300,000 Not Exceed Not Exceed
[Vanadium 4 4 38.575 38,575 69,000 Not Exceed Not Exceed
Kioc 4 4 42.300 46.500 49,000 Not Exceed * Not Exceed
Notes:
ug/kg: micrograms per kilogram
TPH: Total petroleum hydrocarbon
DRO: Diesel range organic
GRO: Gasoline range organic
ORO: Qil range organic
NA: Not available
GC/FID: Gas ct graph/flame ionization d
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TABLE 2-5(b)

SUMMARY INFORMATION FOR CONSTITUENTS OF CONCERN (COCs) IN SOILS FOR AREA 1: RUNWAY PROTECTION ZONE
’ BOEING TRACT 1, ST. LOUIS, MISSOURI

#of Ratio Max. Concentration
COCs : Sam"l #of Detects] Detectedto | Max. Detected |~ Average Maxmum Background
pe. Average Conc. (up/ks) (up/kg) (ugfkg) @/lkg)
rganics X
FAcetone 11 6 3.0 . 73 25 73 NA
fBenzene 21 7 8.0 258,000 32,196 258,000 NA
IEthylbenzene 21 1 20.7- 663,000 32,056 663,000 NA
Toluene 21 8 20.3 3,980,000 195,660 3,980,000 - NA
[Xylenes, Total 23 5 22.8 2,970,000 130,160 2,970,000 NA
TPH
Diesel # 1 - DRO 12 0 N/A ND 2,500 2,500 NA
fDiesel # 2 - DRO 12 0 N/A ND . 2,500 2,500 NA
[{Gasoline (C6-C14) - GRO 12 5 2.3 206,000 91,429 206,000 NA
[Kerosene - DRO 12 0 N/A ND ] 2,500 2,500 NA
Mator Oil (C16-C33) - ORO 12 0 N/A ND 2,500 2,500 NA
Stoddard solvent - DRO 1 0 N/A ND 2,500 2,500 NA
TPH (GC/FID) High Fraction - DRO 1 0 N/A ND 2,000 2,000 NA
. §TPH (GC/FID) Low Fraction - DRO 7 0 N/A ND 250 250 NA
TPH (ORO) - ORO 4 4 2.0 117,000 60,000 117,000 NA
ASummary of TPH Measurements .
'TPH-GRO 19 5 3.6 206,000 57,836 206,000 NA
[TPH-DRO 38 0 N/A ND 2487 2,500 NA
H-ORO 16 4 6.9 117,000 16,875 117,000 - NA
etals
[Antimony 4 4 1.1 4,350 4,005 4,350 520
Arsenic 11 8 24 44,800 19,018 44,800 9,200
¥Beryllium ] 4 3 1.2 1,370 1,155 1,370 800
fCobalt 4 4 1.2 11,600 9,885 11,600 10,000
fCopper 4 4 1.1 . 16,100 14,600 16,100 13,000
Manganese 4 4 19 2,580,000 1,338,750 2,580,000 740,000
lﬁercury 11 7 4.0 490 121 490 39
[Nickel 4 4- 1.2 28,700 23,075 28,700 14,000
[Selenium 11 6 1.6 2,500 1,518 2,500 260
Notes:

ug/kg: micrograms per kilogram

TPH: Total petroleum hydrocarbon

DRO: Diesel range organic

GRO: Gasoline range organic

ORO: Oil range organic

NA: Not available

ND: Not detected

N/A: Not applicable

GC/FID: Gas chromatograph/flame ionization detector
Max. Detected: Maximum of only detected concentratons
Maximum: Maximum of detected concentratons and 1/2 detection limits for non-detected constituents
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GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST.LOUIS, MISSOURI

Sample ID Date Group Py 123 Trlmethd | 1ZATARI | Acrione | Arseric Jrscsic | Barium Bariams | Bemaene
[Be0EIW 14-Nov-02 TPH
IB4OEIW 14-Nov-02 VOCs < 1 < 1
[B40E2W 14-Nov-02 TPH
IBe0E2W 14-Nov-02 VOCs < 1 <1
jpeosiw 14-Nov-02 TPH
IBdos1w 14-Nov-02 VOCs < 1 <1
fB40s2wW 14-Nov-02 TPH
{B40S2W 14-Nov-02 VOCs < 1 < 1
[Bsow1w 14-Nov-02 TPH
[Bsow1W 14-Nov-02 VOCs < 1 < 1
[iB45CMW-3AW 02-Jul-03 TPH < 100
[B4SCMW-3AW 02-Jul-03. VOCs 34 1.7 < 50 < 1
kB45CMW-3BW 26-Jun-03 TPH < 100
[B4SCMW-3BW 26-Jun-03 VOCs < 1 < 1 < 50 < 1
{IB45CS1DW 15-Nov-02 TPH
jiB45CS1DW 15-Nov-02 VOCs . <5
{B4sCS2W 14-Nov-02 TPH
{iB4sCs2w 14-Nov-02 VOCs <5
[iB45CS3DW 20-Nov-02 TPH
|B45CS3DW 20-Nov-02 VOCs < 0.5
|iB45S1IDW 18-Nov-02 TPH
|iB4SSIDW 18-Nov-02 VOCs <5
liB45S2W 18-Nov-02 TPH
[iBass2w 18-Nov-02 VOCs 29.4
fiB4sS3W 18-Nov-02 TPH
liB4553W 18-Nov-02 VOCs 23.5
liB45S4W 18-Nov-02 TPH
[B4sSeW 18-Nov-02 VOCs < 5
[B45S4W DUP 18-Nov-02 TPH
[B4554W DUP. 18-Nov-02 VOCs < 5
jB4555DW 19-Nov-02 TPH
[B45S5DW 19-Nov-02 VOCs <5
IB4ssewW 18-Nov-02 TPH
§B45S6W 18-Nov-02 VOCs < 5
§B45STW 19-Nov-02 TPH
IB4sSTW 19-Nov-02 VOCs 6.7
MW-ALSW 02-Jul-03 TPH < 100
MW-AISW 02-Jul-03 VOCs < 10 < 10 < 500 34
MW-A1TW 26-Jun-03 TPH < 100
MW-A1TW 26-Jun-03 VOCs < 1 < 1 60 < 1
Mw-A18W 26-Jun-03 TPH < 100
-AIBW 26-Jun-03 VOCs < 1 < 1 < 50 - < 1
M-Msw 29-Jul-03 VOCs <3 < 20 <5
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December 2003

TABL!

GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST.LOUIS, MISSOURI

Sample ID Date Group ::;::;? I.Z.S-I Trimethyl IMI Trimethyl Acctone Arsenic .:Aimd:l Bariem m Benzene

MW-A1W 07-May-01 Metals 44 680 | -
pw-Atw 07-May-01 | Metals, Dissolved 20 470
MW-AIW 26-Jul-01 _ Metals 51 740
pw-aiw 26-Jul-01 | Metals, Dissolved - 27 490
MW-AIW 02-Jul-03 TPH < 500
MW-ALW 02-Jul-03 VOCs < 05
IMW-A22W 01-Nov-02 TPH < 100
[MW-A22W 01-Nov-02 VOCs 2
IMw-a22W 20-Mar-03 TPH
liMw-a22W 20-Mar-03 VOCs 1.4
IMW-A23W 02-Jul-03 TPH < 100
IMW-A23W 02-Jul-03 VOCs 28
IMw-a23W 29-Jul-03 | VOCs <5 < 20 29
IMW-A27W 01-Nov-02 TPH < 100
MW-A2TW 01-Nov-02 VOCs < 05
IMw-a27W 29-1ul-03 VOCs <5 < 20 <5
| W-A3W 26-Jun-03 TPH < 100

W-A3W 26-Jun-03 VOCs < 1 < 1 < 50 < 1
Notes:

All concentrations in ug/L (micrograms per liter)

< Less than detection limit shown

ND: Non-detect
Blank: Not analyzed

VOC: Volatile organic compound
TPH: Total petroleum hydrocarbon

GC/FID: Gas chromatograph/flame ionization detector

Lab qualifiers in Section 1.0

Page 2 of 8

The RAM Group



TAB[’

GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE

BOEING TRACT 1, ST.LOUIS, MISSOURI

Semple D S S DR [y B I e O e s =4

IB4EIW 14-Nov-02 TPH < 1000 | < 1000
[B4OEIW 14-Nov-02 VOCs < 1 < 1
[B40E2W 14-Nov-02 TPH < 1000 | < 1000
[B40E2W 14-Nov-02 VOCs <1 <1
fBawos1W 14-Nov-02 TPH < 1000 | < 1000
IB40s1W 14-Nov-02 VOCs < 1 <1
[B40s2W 14-Nov-02 TPH < 1000 | < 1000 :
fiB40s2wW 14-Nov-02 | VOCs <1 <!
fiB4oW1W 14-Nov-02 TPH < 1000 |. < 1000
[iBaOW1W 14-Nov-02 VOCs < 1 < 1
[iB4SCMW-3AW 02-Jul-03 TPH < 100 < 100
liB4SCMW-3AW 02-Jul-03 VOCs < | < 1
IB4SCMW-3BW 26-Jun-03 TPH < 100 < 100
{B4SCMW-3BW 26-Jun-03 VOCs < 1 < 1
fs4scsiDw 15-Nov-02 TPH < 1000 | < 1000 < 1000
#B45CSIDW 15-Nov-02 VOCs <5
fiBascsaw 14-Nov-02 TPH < 1000 | < 1000 < 1000
fB45CS2W 14-Nov-02 VOCs <5
fiB45CS3DW 20-Nov-02 TPH
[IB45CS3IDW 20-Nov-02 VOCs < 0.5
liB4sS1DW 18-Nov-02 TPH < 1000 | < 1000 < 1000
liB4sS1DW 18-Nov-02 VOCs ’ <5
fiB45s2w 18-Nov-02 TPH < 1000 | < 1000 15310
|Bass2w 18-Nov-02 VOCs <5
[B45S3W 18-Nov-02 TPH < 1000 | < 1000 2760
[iB45S3W 18-Nov-02 VOCs <5
fiB45saw 18-Nov-02 TPH < 1000 | < 1000 < 1000
¥B45S4W 18-Nov-02 VOCs <5
{{B4554W DUP 18-Nov-02 TPH < 1000 | ‘< 1000 < 1000
fiB4554W DUP 18-Nov-02 VOCs ] <5
§B45SSDW 19-Nov-02 TPH < 1000 | < 1000 < 1000
EB4sS5DW 19-Nov-02 VOCs <5
§B4556W 18-Nov-02 TPH < 1000 | < 1000 < 1000
fB4ssew 18-Nov-02 VOCs <3
IB4ssIW 19-Nov-02 TPH < 1000 | < 1000 41410
BB4assTW 19-Nov-02 VOCs <5
MW-ALSW 02-Jul-03 TPH < 100 < 100
MW-A15W 02-Jul-03 VOCs < 10 14
MW-ALTW 26-Jun-03 TPH < 100 < 100
MW-A1TW 26-Jun-03 VOCs < 1 < 1
MW-AI18W 26-Jun-03 TPH < 100 < 100

-A18W 26-Jun-03 VOCs < 1 < 1
w-AlSW 29-Jul-03 VOCs <5 <5

December 2003
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December 2003

TAB.

GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST.LOUIS, MISSOURI

Sample ID Date Group Chromiom | T | pieinr | Diesats2 D‘““a‘) €M emytbenzen ‘G‘”g::)‘c‘#"yfg;g)‘“ teopropy!

MW-A1W 07-May-01 Metals 16
Mw-A1W 07-May-01 | Metals, Dissolved 26
Mw-Alw 26-Jul-01 Metals 21
MW-AIlW 26-Jul-01 | Metals, Dissolved 24
pw-a1w 02-Jul-03 TPH < 500 < 500
IMW-AIW 02-Jul-03 VOCs 1
Mw-A22wW 01-Nov-02 TPH < 100 < 100
EMw-A22W 01-Nov-02 VOCs - 2.8
IMW-A22W 1 20-Mar-03 TPH
[MW-A22W 20-Mar-03 VOCs < 05
liMw-A23W 02-Jul-03 TPH < 100 < 100
IMW-A23W 02-Jul-03 VOCs 0.64
fiMW-A23W 29-Jul-03 VOCs <S5 26
IMw-A27W 01-Nov-02 TPH < 100 < 100
Mw-A27W 01-Nov-02 VOCs < 05
IMw-A27W 29-Jul-03 VOCs < 5 <5

-A3W 26-Jun-03 TPH < 100 < 100

W-A3W 26-Jun-03 VOCs <1 55

Notes:
All in ug/L (microgr per liter)
< Less than detection limit shown
ND: Non-detect
Blank: Not analyzed

VOC: Volatile organic compound

‘TPH: Total petroleum hydrocarbon

GC/FID: Gas chromatograph/flame ionization detector
Lab qualifiers in Section 1.0
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GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE .
BOEING TRACT 1, ST.LOUIS, MISSOURI

Sample ID Date Group Kerosene Kero:;n:)(C’- Lead D;::"d MM’;‘::M" m::;lcsl;;l)rhs (Ngfﬂ: ::;&;.; Naphthalene |n-Butyl beazens
[B40EIW 14-Nov-02 TPH < 1000 , <1000
JB40EIW 14-Nov-02 VOCs ] < 1 <1
JB40E2W 14-Nov-02 TPH < 1000 < 1000
JB40E2W 14-Nov-02 VOCs < 1 < 1
| TR 14-Nov-02 TPH <1000 < 1000
lB40S1W 14-Nov-02 VOCs . <1 <1
[B40s2w 14-Nov-02 TPH <1000 < 1000
{B40s2w 14-Nov-02 VOCs <1 <1
B4owiw 14-Nov-02 TPH < 1000 < 1000
IBeowiw 14-Nov-02 VOCs <1 < 1
[B45SCMW-3AW 02-Jul-03 TPH < 100 < 100 9500 < 100
[B45CMW-3AW 02-Jul-03 VOCs <S5 <5 <1
fB4sCMW-3BW 26-Jun-03 TPH < 100 < 100 1400 < 100
{B45CMW-3BW 26-Jun-03 VOCs - < 1 5.3 < 1
Bascsipw 15-Nov-02 TPH < 1000 . < 1000
[BascsiDW 15-Nov-02 VOCs <5
lBascs2w 14-Nov-02 TPH < 1000 < 1000
fiBasCs2wW 14-Nov-02 VOCs <5
[iB45CS3DW 20-Nov-02 TPH
jiB45CS3DW 20-Nov-02 VOCs <5
{B4sSIDW 18-Nov-02 TPH < 1000 < 1000
liB45S1DW 18-Nov-02 VOCs - <5
{iB4552W 18-Nov-02 TPH < 1000 : < 1000
{iB45S2W 18-Nov-02 VOCs ) < 5 i
liB45S3W 18-Nov-02 TPH < 1000 ; < 1000
{iB45S3W 18-Nov-02 VOCs <5
[Bassaw 18-Nov-02 TPH < 1000 ' < 1000
[iB45S4W 18-Nov-02 VOCs <5
{{B4554W DUP ] 18-Nov-02 TPH < 1000 - < 1000
[iB45saw DUP - 18-Nov-02 VOCs <5
[iB45S5DW 19-Nov-02 TPH < 1000 < 1000
[iB45S5DW 19-Nov-02 VOCs <5
[Bassew 18-Nov-02 TPH < 1000 < 1000
[iB45S6W 18-Nov-02 VOCs <5 .
fBassTW 19-Nov-02 TPH < 1000 < 1000
B4ssTW 19-Nov-02 VOCs . <5
IMW-A15W 02-Jul-03 TPH < 100 < 100 810 < 100
IMW-AISW 02-Jul-03 VOCs <10 < 50 < 10
BMw-A17W 26-Jun-03 TPH < 100 : < 100 160 < 100
MW-AlTW 26-Jun-03 VOCs < 1 <5 < 1
MW-A18W -26-Jun-03 TPH < 100 < 100 1314 210 | < 100
Ew-/usw 26-Jun-03 VOCs <1 <5 <1
W-ATEW 29-Jul-03 VOCs < 10 < 10 <5
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BOEING TRACT 1, ST.LOUIS, MISSOURI

ol

GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE

. ’ lMtth tert Minera) Spirits T™H Motor Ol
Sample ID Date Group Kerasene K’"’;"')«" Lead D;";d ’:.w""“" i _c(";‘f) :’é‘:‘;m) sy | maptttatene [nButvt berzens
pMw-AIW 07-May-0l Metals 15
IMW-AIW 07-May-01 | Metals, Dissolved <S5
MW-AIW 26-Jul-01 Metals 14
MW-AIW 26-Jul-01 | Metals, Dissolved 9.4
pMw-AIwW 02-Jul-03 TPH < 500 < 500 15000 < 500
fMw-atwW 02-5ul-03 VOCs 11
Mw-a22W 01-Nov-02 TPH < 100 < 100 840 < 100
Mw-a22w 01-Nov-02 [, VOCs <5
Mw-a22w 20-Mar-03 TPH
fMw-a22w 20-Mar-03 VOCs <5
fMw-a23w 02-Jul-03 TPH < 100 < 100 3900 < 100
fMw-A23W 02-Jul-03 VOCs <5
IMwW-A23W 29-Jul-03 VOCs < 10 < 10 8.1
Mw-A27W 01-Nov-02 TPH < 100 < 100 1300 < 100
Mw-A2TW 01-Nov-02 VOCs <5
Mw-A2TW 29-Jul-03 VOCs < 10 < 10 <5
(W-A3W 26-Jun-03 TPH < 100 j < 100 9500 < 100 )
W-A3W 26-Jun-03 VOCs 5.1 < 5 < 1
Notes:
All concentrations in ug/L (micrograms per liter)
< Less than detection limit shown
ND: Non-detect
Blank: Not analyzed
VOC: Volatile organic compound
TPH: Total petroleum hydrocarbon
GC/FID: Gas ct !
Lab qualifiers in Section 1.0
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I TABLE"Z-6 ) I
GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE '

BOEING TRACT 1, ST.LOUIS, MISSOURI

T™H TPH
Sampleld Date Group Propt | plsoproppt | s Bt | Tt | ot | Totuene | GCAID) | (GOAID) [Trichioro-ethens Xyieness
y High Fraction] Low Fraction
[B4OEIW 14-Nov-02 TPH <1000
[B4OEIW 14-Nov-02 VOCs < 1 <1 <1 < 1 < 1 1.1
B40E2W 14-Nov-02 TPH < 1000 )
fBe0E2W 14-Nov-02 VOCs < 1 <1 < 1 < 1 < 1 < 1
Ba0Siw 14-Nov-02 TPH < 1000 -
[Bsos1w 14-Nov-02 VOCs < 1 < 1 <1 < 1 < 1 < 1
§B40S2W 14-Nov-02 TPH < 1000
[B40s2w 14-Nov-02 VOCs < 1 < 1 < 1 < 1 < 1 < 1
Baow1w 14-Nov-02 TPH < 1000
fBaowiw 14-Nov-02 VOCs < 1 < 1 < 1 < 1 < 1 < 1
#B4SCMW-3AW 02-Jul-03 TPH 220
§B4SCMW-3AW 02-Jul-03 VOCs < 1 T 1.1 ' < 1 <5 <1 <1.5
{iB45SCMW-3BW 26-Jun-03 TPH 160
IBascMW-3BW 26-Jun-03 VOCs < 1 < | < | < 1 < 5 < 1 < 3
BasCsIDW | 15Nov-02 TPH <1000
fiBascs1DwW 15-Nov-02 . VOCs <5 <5
[iBascs2w 14-Nov-02 TPH < 1000
‘{BasCS2w 14-Nov-02 VOCs <5 <5
fB4scsapw . 20-Nov-02 TPH < 100 | < 100
[iB45CS3DW 20-Nov-02 VOCs <5 < LS
fB45SIDW 18-Nov-02 TPH < 1000
§B45S1DW 18-Nov-02 VOCs <5 <S5
fBassaw 18-Nov-02 TPH < 1000
fB4sszw 18-Nov-02 VOCs - : 54.8 <5
1iB45S3W ] 18-Nov-02 TPH < 1000 | -
§B45S3W 18-Nov-02 VOCs 18.6 <5
gB4554W 18-Nov-02 TPH < 1000
EBassaw 18-Nov-02 VOCs <5 <5
jB4554w DUP 18-Nov-02 |. TPH < 1000
[B4554wW DUP 18-Nov-02 VOCs . <S5 ’ < 5
fB4sssDw 19-Nov-02 TPH < 1000
§B4555DW 19-Nov-02 VOCs ) . <5 < S
fB4ss6w 18-Nov-02 TPH . < 1000
B4556W 18-Nov-02 VOCs <5 <5
[B4ssTw 19-Nov-02 TPH < 1000
B4sSTW 19-Nov-02 VOCs 10.1 - 8.4
pMw-a1sw 02-Jul-03 TPH ) 610
MW-ALSW 02-5ul-03 VOCs 12 < 10 < 10 < 10 < S0 < 10 < 30
MW-ATTW 26-Jun-03 TPH < 100
MW-A1TW 26-Jun-03 VQOCs < 1 < 1 < 1 < 1 <5 ] < 1 < 3
PMW-AL8W . 26-Jun-03 TPH < 100
W-AI8W 26-Jun-03 VOCs < 1 < 1 < 1 < 1 <5 < 1 < 3
W-A18W 29-Jul-03 VOCs <5 <S5 <5 <5 < 5 <5
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GROUNDWATER DATA FOR AREA 1: RUNWAY PROTECTION ZONE

TAB]Q

BOEING TRACT 1, ST.LOUIS, MISSOURI

TPH TPH
Sample ID Date Group ";m "':::u""" ‘;:';"z' s;::‘m w Toluene | mgc:nn') l;:;v(gnn‘) (Trichloro-cthene x,’:::'
Mw-AIw 07-May-01 Meals
MW-AIW 07-May-01 | Metats, Dissolved
Mw-AIW 26-Jul-01 Metals
pMw-a1w 26-Jul-01 | Metals, Dissotved
pMw-AIW 02-Jul-03 TPH 1900
MW-AIW 02-Jul-03 VOCs <5 21
MwW-A22W 01-Nov-02 TPH 1700
MW-a22W 01-Nov-02 VOCs <5 11
pMw-A22w 20-Mar-03 TPH 190
MW-A22W 20-Mar-03 VOCs <5 < LS
pMw-A23wW 02-Jul-03 TPH 3400
MW-A23W 02-Jul-03 VOCs < 5 2.6
IMw-A23W 29-Jul-03 . VOCs 31 <5 12 <5 <S5 <5
Mw-A27W 01-Nov-02 TPH < 100
MwW-A27W 01-Nov-02 VOCs <5 < 15
MW-A27TW 29-Jul-03 VOCs <5 <S5 <5 <5 <5 <5
W-AIW 26-Jun-03 TPH ; 3800
%W-Aaw 26-Jun-03 VOCs 78 54 5.1 23 <5 < 1 < 3
Notes:
All ions in ug/L (micrograms per liter)
< Less than detection limit shown
ND: Non-detect
Blank: Not analyzed
VOC: Volatile organic compound
TPH: Total petroleum hydrocarbon
GC/FID: Gas ch graph/flame i d
Lab qualifiers in Section 1.0
December 2003 Page 8 of 8
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December 2003

TABLE 2-7(a)
COMPARISON OF AVERAGE AND MAXIMUM GROUNDWATER CONCENTRATIONS IN AREA 1: RUNWAY PROTECTION ZONE TO MAXIMUM
CONTAMINANT LEVEL (MCL) OR EQUIVALENT

BOEING TRACT 1, ST. LOUIS, MISSOURI

ison to MCL or ivalent

Concentration
COCs # of Samples| # of Detects Average Maximum MCL or Equivalent
) rralll i i
ics
1,2,3-Trimethylb 6 1 1.7 5 NA NA NA
1,2.4-Trimethylb 14 1 1.2 5 2.59 Not Exceed Exceed
JAcetone 9 | 489 250 121 Not Exceed Exceed
enzene 30 8 6.1 34 5 Exceed Exceed
HEthylb 30 3 1.6 5 700 Not Exceed Not Exceed
fisopropyl 14 3 39 26 4,000 Not Exceed Not Exceed
EMethyl tert-butyl ether 25 2 3.1 11 146 Not Exceed Not Exceed
INaphthalene 14 1 4.1 25 100 Not Exceed Not Exceed
m-Butylt 14 1 1.7 8.1 48.6 Not Exceed Not Exceed
In-Propylbenzene 14 2 43 31 53 Not Exceed Exceed
-Isopropyltoluene 14 2 1.6 54 107 Not Exceed Not Exceed
sec-Butylb 14 3 23 12 48.6 Not Exceed Not Exceed
[Toluene 30 3 55 548 1,000 Not Exceed Not Exceed
tert-Butylb 14 1 14 5 48.6 Not Exceed Not Exceed
Trichl hy 14 1 1.3 5 5 Not Exceed Not Exceed
[Xylenes, Total 22 4 3.2 15 10,000 Not Exceed Not Exceed
ITPH
#6 Fuel Oil (C10-C32) - ORO 10 0 70 250 NA NA NA
|[Diesel #1 - DRO 15 Y] 500 500 NA NA NA
[[Diesel #2 - DRO 15 0 500 500 NA NA NA
IDicscl (C7-C26) - DRO 10 0 70 250 NA NA NA
IGasolinc (C6-C14) - GRO 10 3 6,298 41,410 NA NA NA
[iHydraulic Fluid (C12-C33) - ORO 10 0 70 250 NA NA NA
IKeroscnc - DRO 15 0 500 500 NA NA NA
[[Kerosene (C9-C16) - DRO 10 0 70 250 NA NA NA
I}v[incm] Spirits (C7-C14) - DRO 10 0 70 250 NA NA NA
[Misc_TPH (C10-C40) - ORO 10 9 4,652 19,000 NA NA NA
IMolor Qil (C16-C33) - ORO 25 0 328 500 NA NA NA
liStoddard Solvent - DRO 15 0 500 500 NA NA NA
[TPH (GC/FID) High Fraction - DRO 1 0 50 50 NA NA NA
[TPH (GC/FID) Low Fraction - GRO 12 8 1,015 3,800 NA NA NA
S y of TPH Measurements
[TPH-GRO 22 11 3416 41,410 NA NA NA
ITPH-DRO 91 0 353 500 NA NA NA
[TPH-ORO 55 9 1,020 19,000 NA NA NA
[Total Metal:
Arsenic 2 2 475 51 10 Exceed Exceed
§Barium 2 2 710 740 2,000 Not Exceed Not Exceed
hromi 2 2 185 21 100 Not Exceed Not Exceed
fLead 2 2 14.5 15 15 Not Exceed Not Exceed
Notes:
ug/L: micrograms per liter
TPH: Total petroleum hydrocarbon
DRO: Diesel range organic
GRO: Gasoline range organic
ORO: Oil range organic
NA: Not available
GC/FID: Gas aph/flame i detector
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TABLE 2-7(b)
SUMMARY INFORMATION FOR CONSTITUENTS OF CONCERN (COCs) IN GROUNDWATER FOR AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI

Ratio Max. Concentration [l
COCs ol # of Detects Detected to Max. Detected Average Maximum MCL or Equivalentﬂ
Samples Average Conc. __(ug/L) (ug/L) (ug/L) _ug/l) |

{[Organics.

1,2,3-Trimethylbenzene 6 1 2.0 3.4 1.7 5 NA

1,2,4-Trimethylbenzene 14 1 1.4 1.7 1.2 5 2.59

Acetone 9 1 1.2 60 489 250 121

Benzene 30 8 5.6 34 6.1 34 5
|{n-Propylbenzene 14 2 7.2 31 43 31 5.27
[frepH
[l#6 Fuel Oil (C10-C32) - ORO 10 0 N/A ND 70 250 NA
[[Diesel #1 - DRO 15 0 N/A ND 500 500 NA
[IDiesel #2 - DRO 15 0 N/A ND 500 500 NA
[[Diesel (C7-C26) - DRO 10 0 N/A ND 70 250 NA
llGasoline (C6-C14) - GRO 10 3 6.6 41,410 6,298 41,410 NA
{[Hydraulic Fluid (C12-C33) - ORO 10 0 N/A ND 70 250 NA
|Kerosene - DRO 15 0 N/A ND 500 500 NA
[[Kerosene (C9-C16) - DRO 10 0 N/A ND 70 250 NA
[Mineral Spirits (C7-C14) - DRO 10 0 N/A ND 70 250 NA
[Misc_TPH (C10-C40) - ORO 10 9 4.1 19,000 4,652 19,000 NA
[Motor Oil (C16-C33) - ORO 25 0 N/A ND 328 500 NA
Stoddard Solvent - DRO 15 0 N/A ND 500 500 NA
[TPH (GC/FID) High Fraction - DRO 1 0 N/A ND 50 50 NA
[TPH (GC/FID) Low Fraction - GRO 12 3 3.7 3,800 1,015 3,800 NA
liISummary of TPH Measurements

[TPH-GRO 22 11 12.1 41,410 3,416 41,410 NA
TPH-DRO 91 0 N/A ND 353 500 NA
TPH-ORO 55 0 N/A ND 1,020 500 NA
[Metals
{{Arsenic | 2| 2 | 1.1 | 51 | 47.5 | 51 | 10
Notes:

ug/L: micrograms per liter

TPH: Total petroleum hydrocarbon

DRO: Diesel range organic

GRO: Gasoline range organic

ORO: Oil range organic

NA: Not available

ND: Not detected

N/A: Not applicable

GC/FID: Gas chromatograph/flame ionization detector
Max. Detected: Maximum of only detected concentratons
Maximum: Maximum of detected concentratons and 1/2 detection limits for non-detected constituents
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TABLE 2-8(R)
HISTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI

Well Sampling Date Benzene Toluene Ethylbenzene Xylenes
(ug/L) (ug/L) we/l) (ug/L)

W-Al 1/20/1990 630 <5 <15 26

6/5/1990 260 <5 <5 <15

1/10/1991 180 <5 10 10

6/20/1991 <5 <5 <5 <15

7/6/1993 <5 <5 <5 <15

4/26/1994 <5 <5 <5 <15

1/13/1995 <5 <5 <5 <15

12/27/1996 7 <5 <5 3

7114/1997 <5 <5 <5 <15

1/29/1998 <5 <5 <5 <15

1/5/1999 <5 <5 <5 <15

10/22/2001 <5 <5 <5 <15

7/2/2003 <0.5 <5 1 2.1

IMW-A2 1/20/1990 200 0 100 100

6/5/1990 670 23 95 145

1/10/1991 450 10 90 210

6/20/1991 40 <5 <5 <15

_716/1993 <5 <5 <5 2

IMW-A3 1/20/1990 - 11 <5 27 <15

6/5/1990 <5 <5 <5 <15

6/20/1991 <5 <5 <5 <15

7/6/1993 <5 <5 3 3

4126/1994 7 <5 <5 36

1/13/1995 16 2 <5 24

12/27/1996 2 5 <5 21

7/14/1997 <5 <3 <5 <15

1/29/1998 20 34 <5 80

1/5/1999 <5 <5 <5 27

. 10/22/2001 <5 <5 <5 <15

6/26/2003 <] <5 <1 <3

IMW-A18 1/20/1990 570 <5 1500 330

6/5/1990 9 <5 <5 130

6/20/1991 75 <5 8 <40

716/1993 <5 <5 1 <15

4/26/1994 <5 <5 <5 <15

1/13/1995 <5 <5 <5 <15

12/27/1996 <5 <5 <5 <15

7/14/1997 <5 <5 <5 <15

1/29/1998 <5 <5 <5 <15

1/5/1999 <5 <5 <5 <15

6/26/2003 <l <5 - <1 <3

7/29/2003 <5 <5 <5 NA

IMW-A21 6/5/1990 17 <5 <5 32

B45CMW-3A 6/20/1991 <5 <5 <5 <15

7/6/1993 <5 <5 <5 <15

4/26/1994 <5 <5 <5 <15

1/13/1995 <5 <5 <5 <15

12/27/1996 <5 <5 <5 79

7/14/1997 <5 19 13 195

1/29/1998 <5 10 <5 110

1/5/1999 <5 <5 <5 54

10/22/2001 <5 <5 6.3 <15

7/2/2003 <1 <5 <l <l.§
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TABLE 2-8(R)
HISTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE
BOEING TRACT 1, ST. LOUIS, MISSOURI ’

B4SCMW-3B 6/20/1991 <5 <5 <5 <15
7/6/1993 <5 <5 <5 <1§
4/26/1994 <5 <5 <5 <|§
1/13/1995 <5 <5 <5 <15
12/27/1996 <5 5 <5 44
71411997 <5 <5 <5 25
1/29/1998 . <5 9 <5 24
1/5/1999 <5 6 <5 <15
6/26/2003 <1 <5 <1 <3
W-AS 6/5/1990 36000 140 19000 3500
1/10/1991 7000 10 950 900
| 7/6/1993 23000 <5 4 11000
IMW-A14 6/5/1990 28000 7500° 14000 75000
| 1/10/1991 8000 900 2300 1500
IMW-ALS 6/5/1990 18000 600 19000 8000
1/10/1991 8700 400 2400 1000
6/20/1991 180 <5 <5 45
7/6/1993 5800 <$ 16 315
4/26/1994 1520 <25 . <25 267
1/13/1995 756 106 14 26
12/27/1996 142 15 <5 2
7/14/1997 129 6 <5 <15
1/29/1998 240 15 <5 <15
1/5/1999 54 <5 <5 <15
6/13/2000 173 <5 <5 <15
4/30/2002 42.2 <5 <5 <5
7/2/2003 34 <30 <10 <30
W-A22 6/5/1990 2000 15 3000 3300
1/10/1991 500 250 300 200
6/20/1991 <5 <5 <5 40
7/6/1993 2 <5 1 <15
4/26/1994 <5 <5 <5 <15
1/13/1995 14 18 <5 19
12/27/1996 2 3 <5 <15
7/14/1997 23 5 <5 <15
1/29/1998 <5 <5 <5 <15
117112002 2 <5 2.8 11
3/20/2003 1.4 <5 <0.5 <L.5
IMW-A23 6/5/1990 25000 700 900 1000
1/10/1991 20000 1100 100 400
6/20/1991 150 <5 <5 <15
7/6/1993 14500 <5 2 960
4/26/1994 3755 <25 <25 267
1/13/1995 1900 327 <10 209
12/27/1996 617 22 <5 7
7/14/1997 <5 <5 <5 <15
1/29/1998 <5 <5 <25 <15
1/5/1999 25 <5 - <5 <15
6/13/2000 <5 <5 <5 <15
4/30/2002 15.2 <5 <5 <5
7/2/2003 28 <5 0.64 2.6
71292003 29 <5 <5 NA
IMW-A24 6/5/1990 10500 <5 900 1300
1/10/1991 9000 40 90 150
6/20/1991 <5 <5 <5 <15
7/6/1993 128 <5 <5 128
4/26/1994 <5 <5 <5 <15
1/13/1995 8 <5 <5 24
12/27/1996 3 5 <5 <15
7/14/1997 <5 13 <5 <15
1/29/1998 <5 <5 <5 <15
1/5/1999 <5 <5 <5 <15

July 2004
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July 2004

BOEING TRACT 1, ST. LOUIS, MISSOURI

TABLE 2-8(R) .
HISTORICAL GROUNDWATER DATA, AREA 1: RUNWAY PROTECTION ZONE

-A25 6/5/1990 <5 <5 <5 <15
6/20/1991 <5 <5 <5 <1§
7/6/1993 4 <5 <5 <15
4/26/1994 <5 <5 <5 <15
1/13/1995 <5 <5 <5 <15
12/27/1996 <5 <5 <5 <15
7/14/1997 <5 <5 <5 <15
1/29/1998 <5 <5 <5 <15
W-A26 1/24/1990 <5 <5 <5 <15
6/5/1990 <5 <3 <5 <15
6/20/1991 <5 <5 <5 <15
716/1993 <5 <5 <5 <15
4/26/1994 <5 <5 <5 <15
1/13/1995 14 S 1 3
12/27/1996 15 3 <5 3
7/14/1997 <5 <5 <5 <15
1/29/1998 9 <5 <5 <15
1/5/1999 <5 <5 <5 <15
IMW-A27 1/24/1990 79 <5 20 145
6/5/1990 <5 <5 <5 <15
6/20/1991 <5 <5 <5 <15
71671993 <5 <5 <5 2
4/26/1994 <5 <5 <5 <15
1/13/1995 <5 <5 <5 <15
12/27/1996 <5 <5 <5 <15
7/14/1997 <5 <5 <5 <15
11/172002 <0.5 <5 <0.50 <l.5
7/29/2003 <5 <5 <5 NA
-A28 6/5/1990 23000 10 25 6000
6/20/1991 2700 <5 <5 30
7/6/1993 7400 <$ <5 11
4/26/1994 2380 <25, <25 <75
1/13/1995 2950 19 <5 4
12/27/1996 670 . <5 3 7
7/14/1997 630 39 <5 <15
1/29/1998 367 13 <5 <15
1/5/1999 194 <5 <5 <15
6/13/2000 64 <5 <5 <15
4/30/2002 <2 2.8 <5 <5
MW-A29 6/5/1990 <5 <5 <5 <15
6/20/1991 <5 <5 <5 <15
7/6/1993 68 <5 <5 <15
4/26/1994 <5 <5 <5 <15
1/13/1995 <5 <5 <5 <15
12/27/1996 <5 <5 <5 <15
7/14/1997 <5 <5 <5 <15
1/29/1998 <5 <5 <5 <15
1/5/1999 <5 <5 <5 <15
Note:

< Less than detection limit shown
ug/L: micrograms per liter
NA: Not available
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TABLE 2-9(R)
CALCULATION OF INDIVIDUAL EXCESS LIFETIME CANCER RISK (IELCR) AND HAZARDARD QUOTIENT (HQ) FOR A FUTURE CONSTRUCTION WORKER
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST. LOUIS, MISSOURI

) ) - Outdoor Infalation of — T Outdoor Inhalation of .
coCs S‘:'"Ie(‘:“o;i Dermal Contact with Soil A“"""“.’"s:i';gm of | Vapors and Particutates G‘;“’fc"f:c '?‘“(';‘a'mﬁ';’"'w:zr‘““' Vapors from " Sumof | Sumof HQ
from Soil Groundwater IELCR (HI)
@) | BLCR | HQ | IELCR | HQ | IELCR | HQ A T HQ | IELCR HQ

123 Trimethylbenzene | — — - - ~ - - 17 NA NA NA | 333607 | NA | 333E07
1.2.4-Trimethylbenzene | | — = - — — - - 12 NA NA NA | 350807 | NA | 350E07
Acetone 25 NA | 872808 | Na | 920608 | NA | 206E07 | 489 NA NA NA | 993E08 | NA | 485E07
Benzens 32.196 | 465609 | 3.74E.03 | 5.17E09 | 4.16E03 | 243E08 | 345602 | 6.1 117609 | 945608 | 147612 | 2.09E-06 | 3.53E.08 | 4.33E-02
HEhylbenzene 32,056 NA | 112E04 | Na | LiaE0a | - NA | 920605 | — - - — NA | 3.18E-04
-Propylbenzenc — — — — - - — 43 NA NA Na | 793608 | NA | 793E08
[Toluene 195,660 NA 3.41E-05 NA 3.79E-04 NA 1.98E-03 — _— — -— -— NA 2.39E-03
Xylenes, Total 130160 | NA | 227605 | NA | 232605 | Na | 477E04 |  — - - = NA | 5.23E04
#Organics Total Risk -] 4.658-09 | 391603 | 5.17E09 | 4.68E-03 | 2.43E-08 | 3.70E-02 117609 | 945E04 | 147612 | 2.95E-06 | 3.53E08 | 4.66E-02
TPH-GRO 57,836 NA | 957805 | Na | 263E04 | NA | 313604 | 3416 NA NA Na | 575604 | NA | 125603
PH-DRO 2,500 NA | 624606 | Na | 168E05 | Na | 442806 | 353 NA NA NA | 192803 | NA | 195603
HPH-ORO 16875 NA | 850505 | NA | 218804 | NA | 1.15E06 | 1020 NA NA NA | 260506 | NA | 3.07E.04

TPH Total Risk NA | 187E04 | NA | 498E-04 | NA | 3.19E.04 NA NA NA | 250E03 | NA | 350E03
Antimony 2,005 NA | 116605 | NA | 388E04 || NA | 465807 | — — - = = NA | 4.00E-04
[Arsenic T 19018 | 474E-10 | 7.37E05 | 150807 | 233802 | 269E.11 | 4.19E07 | 475 NA Na | Na NA | 151E07 | 234602
{Berytiium 1155 | 8.25E.10 | 6.71E.06 | 2.75E-10 | 2.24E06 | 9.06E.13 | 134609 | — - = = 1.10E09 | 8.95E-06
Acobart 9,885 NA | 575604 | NA | 1.92E04 | 9.5B12 | 1.15B05 | — = - - = 9.15E-12 | 7.78E-04
kcopper 14,600 NA | 424606 | Na | 141804 | NA | 338807 | — - - - - NA | 1.46E04
Ivangancse 1338750 ] NA | 333603 | NA | 370803 | Na | 632604 | — - - = NA | 7.67E03
Mercury 121 NA | 46907 | NA | 234805 | NA | 185E04 | — — — - NA | 209E04
ickel 23.075 NA | 671E07 | NA | 447605 | 183E12 | 267606 | — - - = — 1.83E-12 | 4.80E05
clenium 1,518 NA | 353805 | NA | 941E05 | NA | 351E06 | — — _ — NA | 1.33E04
etals Total Risk 130E09 | 4.04E03 | 1.S0E07 | 2.79E02 | 3.88E11 | 836E04 | NA NA NA NA | 152607 | 328E02
fcumuLaTIvE RISk 5.95E-09 | 8.14E-03 | 15SE-07 | 331E-02 | 2.43E-08 | 3.82E-02 L17E09 | 945604 | 147E-12 | 2.50E03 | L8TE07 | 829E-02

Notes:

NA: Not available

-—: Risk evaluation was not performed.
HI: Hazard index

TPH: Total Petroleum Carbon

GRO: Gasoline Range Organic

DRO: Diesel Range Organic

ORO: Oil Range Organic

ug/kg: microgram per kilogram

ug/L: microgram per liter

July 2004 ’ ' The RAM Group



July 2004

COMPARISON OF RISK USING MAX DETECTED CONCENTRATION VS. AVERAGE CONCENTRATION FOR AREA 1: RUNWAY PROTECTION

TABLE 2-1(R)

ZONE

BOEING, ST. LOUIS, MISSOURI

Soil Groundwater SUM OF IELCR* SUM OF HQ*
Maximum Maximum
cocs Aw:::;:)om Detected Conc. Avcx(-a&(ionc. Detected Conc. Average Maximum Average Maximum
(ug/kg) (ug/L)
1,2,3-Trimethylbenzene - — 1.7 34 NA NA 3.33E-07 6.67E-07
1,2,4-Trimethylbenzene - - 1.2 1.7 .NA NA 3.50E-07 4.9GE-07
Acetone 24.5 73 48.9 60.0 NA NA 4.85E-07 1.27E-06
¥Benzene 32,196 258,000 6.1 34.0 3.53E-08 2.80E-07 4.33E-02 3.45E-01
IEthylbenunc 32,056 663,000 - —_ NA NA 3.18E-04 6.58E-03
n-Propylbenzene == - 4.3 31.0 NA NA 7.93E-08 5.72E-07
Toluene 195,660 3,980,000 — — NA NA 2.39E-03 4.86E-02
Xylenes, Total 130,160 2,970,000 — — NA NA 5.23E-04 1.19E-02
§Organics Total Risk 3.53E-08 2.80E-07 4.66E-02 4.12E-01
[TPH-GRO 57,836 206,000 3416 41,410 NA NA 1.25E-03 9.37E-03
[TPH-DRO 2,487 - 353 - NA NA 1.95E-03 NA
[TPH-ORO 16.875 117.000 1,020 19,000 NA NA 3.07E-04 2.16E-03
[TPH Total Risk NA NA 3.50E-03 1.15E-02
Antimony 4.005 4,350 -— — NA NA 4.00E-04 4.35E-04
Arsenic 19,018 44,800 475 51.0 1.51E-07 3.53E-07 2.34E-02 5.51E-02
EBeryllium 1,155 1,370 — — 1.10E-09 3.27E-10 8.95E-06 1.06E-05
ICobalt 9,885 11,600 - — 9.15E-12 1.07E-11 7.78E-04 9.12E-04
fcopper 14,600 16,100 — — NA NA 1.46E-04 1.61E-04
Manganese N 1,338,750 2,580,000 — —— NA NA 7.67E-03 1.48E-02
ercury 121 490 -— -— NA NA 2.09E-04 8.45E-04
[Nickel 23,075 28,700 — — 1.83E-12 2.28E-12 4.80E-05 5.98E-05
Selenium 1,518 2,500 — - NA NA 1.33E-04 2.19E-04
etals Total Risk 1.52E-07 3.54E-07 3.28E-02 7.26E-02
ICUMULATIVE RISK 1.87E-07 6.34E-07 8.29E-02 4.96E-01
Notes:

* Includes all media, all complete pathways.

NA: Not available

— : Ratio cannot be calculated.

-—: Risk evaluation was not performed since no detect was observed in the media.
TPH: Total Petroleum Hydrocarbon

GRO: Gasoline Range Organic
DRO: Diesel Range Organic
ORO: Oil Range Organic
ug/kg: microgram per kilogram
ug/L: microgram per liter

[ELCR: Individual Excess Lifetime Cancer Risk

HQ: Hazard Quotient

The RAM Group
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FIGURE 2-3(d)(R) GROUNDWATER DATA COLLECTED AT MW-A22
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI
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FIGURE 2-3(e)(R) GROUNDWATER DATA COLLECTED AT MW-A23
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Note: PSH readings are plotted as the maximum value ever detected in the range. The point is plotted as "X" but not connected to adjacent points.
ND is assumed as zero concentration. The point is connected to the preceding and the following point by dotted line
FIGURE 2-3(f)(R) GROUNDWATER DATA COLLECTED AT MW-A28
AREA 1: RUNWAY PROTECTION ZONE, BOEING TRACT 1, ST.LOUIS, MISSOURI




. ATTACHMENT 2-A(R)
| ECOLOGICAL RISK ASSESSMENT — AREA 1 RUNWAY PROTECTION ZONE
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT
» CHECKLIST #1

I. Is the site less than ¥2 mile to a surface water resource (pond, river, lake, etc.)?

Area 1 (at its closest }Joint) is about 2,700 ft from Coldwater Creek, therefore it is not
within Y2 mile of a surface water resource.

2. Are wetlands (e.g. marshes, swamps, fens) on or adjacent to the site?
No.

3. Are contaminated soils uncovered or otherwise accessible to ecological receptors and the
elements? '

No, the area is entirely paved.
4. Has a process (operational) discharge or storm water permit not been issued for the site?

Yes, site-wide, there is a storm water permit.

. 5. Is the site located in a known Karst environment (see Reference rxiap)?
No.
6. Are there federal or state rare, threatened, or endangered species on or within a ¥2 mile

radius of the site? Note, the %2 mile radius limit does not necessarily apply to situations
where a hydrogeological connection exists between the site and karsitic features.

No.

7. Are there one or more environmentally sensitive areas (see Ecological Risk Assessment
Figure #1 for definition) at or within a ¥2 mile radius of the site?

No.

8. Are commercially or recreationally important species (fauna or flora) on or within a %
mile radius of the site?

No.

July 2004/Draft/Area 1 The RAM Group



ATTACHMENT 2-B(R)
 ECOLOGICAL RISK ASSESSMENT - AREA 1 RUNWAY PROTECTION ZONE
TIER 1 SCREENING CHECKLIST FOR POTENTIAL RECEPTORS AND HABITAT
CHECKLIST #2

la. Can contaminants associated with the site leach, dissolve, or otherwise migrate to
groundwater? :

Yes, shallow groundwater impact has been observed within this Area.
1b. Are contaminants associated with the site mobile in groundwater?

Yes, some migration of impacted groundwater has occurred, but impact is delineated
within the boundaries of the Area.

1c. Does groundwater from the site discharge into ecological receptor habitat?
Yes; ultimately into Coldwater Creek.

1. Could contaminants associated with the site reach ecological receptors via groundwater?
No, although groundwater impact has been observed, it is delineated within the
boundaries of the specific Area, and Coldwater Creek is located about 2,700 feet to the
northeast of Area 1. '

2a. Is NAPL present at the site?

Yes, it is measureable in one monitoring well (0.04 foot thick in 3/2004) and a sheen in
two other monitoring wells..

2b. Is NAPL migrating?
No.
2c. Could NAPL discharge occur where ecological receptors are found?

No, the closest ecological receptbr is Coldwater Creek located about 2,700 feet from the

Area.

2. Could contaminants from the site reach ecological receptors via migration of NAPL?
No. |

3a. Are contaminants present in surface soils?
No.

3b. Can contaminants be leached from or be transported by erosion of surface soils?

No, the site is paved.

July 2004/Draft/Area 1 2-B-1 The RAM Group



4a.

4b.

Sa.

5b.

6a.

6b.

6¢.

6d.

Could contaminants reach ecological receptors via erosional transport of contaminated
soil or via precipitation runoff?

No, the site is paved, thereby limiting any possible contact. Also, surficial soil is not
impacted within this Area.

Are contaminants present in surface soil or on the surface of the ground?

No chemicals are on the surface. COCs in surficial soil if present are not of concern for
ecological receptors since the area is paved and likely to stay so.

Are potential ecological receptors on the site?

No, the site is .paved, and located within a commercial area.

Could contaminants reach ecological receptors via direct contact?

No.

Are contaminants present on the site volatile?

Yes.

Could contaminants on the site be transported in air as dust or particulate matter?
No, the site is paved.

Could contaminants reach ecological receptors via inhalation of volatilized contaminants
or contarninants adhered to dust in ambient air or in subsurface burrows?

No, the site is paved.

Are contaminants present in surface and shallow subsurface soils or on the surface of the
ground?

Yes, in shallow subsurféce soils.

Are contaminants found in soil on the site taken up by plants growing on the site?
No, the site is paved.

Do potential ecological receptors on or near the site feed on plants found on the site?
No, the site is paved.

Do contaminants found on the site bioaccumulate?

Some metals may bioaccumulate but since ecological receptors are not likely to come in
contact with soil, the bioaccumulation is unlikely.

July 2004/Draft/Area 1 2-B-2 The RAM Group



6. Could contaminants reach ecological receptors via ingestion of either soil, plants,
animals, or contaminants directly?

No.
Ta. Are there Karsitic features on or within a ¥2 mile radius of the site?
No.

7b. Is there a hydrogeological connection between the site and karsitic features such as seeps,
springs, streams, or other surface water bodies?

No.

7. Could contaminants reach ecological receptors via transport through a Karst system?

No.

July 2004/Draft/Area 1 2-B-3 The RAM Group



SECTION 3.0
AREA 2: DEMOLISHED AREA

3.1 INTRODUCTION

The Demolished Area is located in the southern portion of the Facility, adjacent to and south of
the Norfolk and Western Railroad Company railroad tracks and Banshee Road (see Figure 3-1).
This section describes the constituents found in this Area, the exposure model, the evaluation of
the current and future risk to human health and the environment, and conclusions based on the
results of the risk evaluation.

3.2 DESCRIPTION OF AREA

The Demolished Area is approximately 900 feet long by 750 feet wide. Within this Area are six
buildings (four of which have been demolished), portions of two buildings, and a parking lot.
The Area is currently paved. Under future construction plans, the remaining buildings are due to
be demolished; however, it is not known whether new buildings will be constructed in the Area. It
is anticipated that whatever the future building arrangements, the remainder of the Area will
continue to be paved. For the purposes of this risk evaluation, Area 2 was further subdivided into
three Sub-areas; 2A, 2B, and 2C (see Figure 3-1), to (i) reduce the size of the exposure units
evaluated, and (i) to evaluate the risk from specific sources. A brief description of the
Sub-areas follows:

e Sub-area 2A: This is the smallest of the three Sub-areas consisting of the western
portion of Area 2 and covers an area of 3.03 acres. The primary chemicals that
exceeded screening criteria in this Sub-area were VOCs, TPH, and metals.

e Sub-area 2B: This is the largest of the three Sub-areas consisting of the middle
portion of Area 2 including SWMU 17 and covers an area of 4.48 acres. The

primary chemicals that exceeded screening criteria in this Sub-area were VOCs,
TPH, and metals.

e Sub-area 2C: This is the intermediate sized Sub-area consisting of the
eastern/southeastern portion of Area 2 and covers an area of 3.88 acres. The

primary chemicals that exceeded screening criteria in this Sub-area were VOCs
and TPH.

3.2.1 Potential Sources within Area

The following SWMU’s (see Figure 3-1) were identified in the Sub-areas during the RFA
investigation (SAIC, 1995):

Sub-area 2A

e SWMUY:  Six 750-gallon waste nitric acid and hydrofluoric acid ASTs (H1, H2, H3,
H4, H5, and H6),
e SWMU 15: One 4,380 gallon waste jet fuel UST (B31); and

e SWMU 27: Storage area for ten 55-gallon drums, containing waste hydrofluoric and
nitric acid plastic scrubber saddles.
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Additionally, Airport Terminal Services, Inc. had a tank farm located on Airport property at 5310
Banshee Road immediately west (upgradient) of Sub-area 2A, which contained 14 gasoline USTs
with capacities of 1,000 gallons to 20,000 gallons. The tank farm has been closed and the USTs
removed.

Sub-area 2B
 SWMUIL  Two 10,000-gallon waste sodium hydroxide aboveground storage tanks
(ASTs) (H19 & H20);
e SWMU2: ~ Three 850-gallon waste nitric acid and hydrofluoric acid ASTs (H12, H13,
& H14),

e SWMU l6: MEK and MIBK recycling/recovery unit;
e SWMU 17: PCE recovery unit; and

e SWMU25: Less-than-90 Day Storage area for up to twenty-eight 55-gallon drums of
waste solvents, paints, and oils.

Additionally, there were two 15,000-gallon fuel oil ASTs formerly located in Sub-area 2B just
west of Building 48A and north of Building 48, which had distribution lines running east-west
along the south side of the former Building 51 and into the former Building 53 (MACTEC, 2004).

Sub-area 2C

There are no SWMUs in Sub-area 2C. However, a petroleum pipeline (carrying jet fuels JP-5 and
JP-8) traversed Sub-area 2C to the east of Building 45 and is connected to a tank farm near
Building 41 located to the east (outside of Area 2).

USTs

Three USTs (see Table 3-1) have been identified within this Area, ranging in size from 335
gallons to 6,000 gallons. The contents of the USTs were diesel, solvents, and waste jet fuel. Two
of the USTs are located in Sub-area 2A and one in Sub-area 2C.

Two jet fuel pipelines were located outside of the Area 2 along the north side of Banshee Road.

Hence, within Area 2 we anticipate the impact to be primarily petroleum hydrocarbons and
VOCs.

3.2.2 Soil Stratigraphy within Area

One hundred soil borings have been advanced in Area 2 (see Table 3-2 for additional
information). Based on the soil boring logs, the soil stratigraphy within this Area is silty clay
from approximately 0.5 feet bgs to 20 feet bgs, below which is clay. For additional details, refer
to MACTEC, 2004. Bedrock is found in this Area at approximately 75 feet bgs, which consists
of a low permeability shale. No karst features have been identified in this Area. For the

calculation of risk to indoor inhalation, a soil source average depth for each of the Sub-areas was
used as noted below (See Table 1-9):

e Sub-area 2A: 4.3 feet (131 cm)
e Sub-area2B: 5.6 feet (171 cm)
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e Sub-area2C: 5.1 feet (155cm)

Since the calculated average depth to soil source was deeper than the average groundwater depth
for Sub-area 2C, the average depth to groundwater (5.1 feet) was conservatively used as the
average depth of soil source.

3.2.3 Hydrogeology within Area

Based on recent (since 2000) groundwater gauging data, groundwater flow within the shallow
zone is to the southeast (see Figure 3-2), towards Area 3, the airport runway, and eventually
Coldwater Creek located 2,500 feet (at its closest point) from the Area. The depth to shallow
groundwater in this Area ranges from 4 to 9 feet bgs. To evaluate risk to indoor inhalation, an
average depth to groundwater for each of the Sub-areas was used as noted below (see Table 1-

13):

e Sub-area2A: 6.6 feet (201 cm)
s Sub-area 2B: 6.6 feet (201 cm)
e Sub-area2C: 5.1 feet (155cm)

Since no monitoring wells were monitored for groundwater depths in Sub-area 2A, the average
depth to groundwater in the adjacent Sub-area 2B was used. One deep monitoring well (MW-
11D) is located within Sub-area 2B and screened from 64 — 74 feet bgs. The stabilized
groundwater depth in the deep well (MW-11D) is consistently between 21 and 24 feet bgs.

33 LAND USE
3.3.1 Current Land Use

The Area is owned by the St. Louis Airport Authority and is currently leased by Boeing. It is
being used as an industrial facility. However, Boeing intends to vacate the Area during 2005, at
which point the remaining buildings may be demolished.

3.3.2  Future Land Use

In the future, it is anticipated that as part of the St. Louis Airport redevelopment plans, the current
buildings- located within the Area will be demolished; however, it is not known whether a
building will be constructed in the Area in the future (personal communication, St. Louis
Airport). Hence, conservatively we have anticipated that a building will be constructed, and that
it will encompass the impacted areas of the site (i.e., those areas where soil and groundwater

concentration information is available). This new bulldmg will be a non-residential structure
without a basement.

34  AVAILABLE DATA

The following gives an overview of the available data within the Area:

e  Twenty-two monitoring wells are located within this Area of which 13 are active (none

of 5 in Sub-area 2A, 11 of 11 in Sub-area 2B, and 2 of 6 in Sub-area 2C) (see Table 3-3
for monitoring well information).
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e Recent groundwater sampling (since 1998) has been completed at 12 wells (none in
Sub-area 2A, 11 in Sub-area 2B, and 1 in Sub-area 2C).

o  Forty-eight soil borings completed as piezometers exist within this Area, and have been
sampled at least once for groundwater since 1998 (5 in Sub-area 2A, 32 in Sub-area 2B,
and 11 in Sub-area 2C).

o Five temporary piezometers were installed during 2004 to obtain groundwater samples
for speciation and fractionation of total petroleum hydrocarbons (TPH) (1 in Sub-area
2A, 4 in Sub-area 2B, and none in Sub-area 2C).

e A total of 119 soil samples have been collected within this Area from 78 soil borings
since 1988 (32 samples from 135 borings in Sub-area 2A, 76 samples from 52 borings in
Sub-area 2B, and 11 samples from 11 borings in Sub-area 2C) (see Appendix C-1).

3.5 CONSTITUENTS IDENTIFIED WITHIN AREA

3.51 Soil

Soil samples were analyzed during the various investigations conducted within the Area for a
comprehensive list of constituents that included VOCs, TPH, and metals. Laboratory methods
that were used include SW 846 Methods 3546/DRO, 6010, 7060, 7421, 7471, 7740, 8015, 8021,
8240, 8260, OAl, and OA2. Appendix C-1 includes a comprehensive table of the soil sample
results for those constituents detected at least once. PCBs and SVOCs mcludmg PAHs were
analyzed in pre-1998 samples from this Area but all were found to be non-detect. These data are
not included in Appendix C-1. This is generally consistent with the identified potential sources
within the Area; and therefore, PCBs and SVOCs will not be quantitatively evaluated.

The following 50 constituents were detected in at least one soil sample from depths less than or
equal to 20 feet bgs.

TOTAL METALS/INORGANICS VOCs/TPH
Aluminum Lead 1,1-Dichloroethene Naphthalene
Antimony Magnesium 1,2-Dichloroetherie (total) n-Butylbenzene
Arsenic Manganese 1,2,4-Trimethylbenzene n-Propylbenzene
Barium Mercury Acetoné o-Xylene
Beryllium Nickel Benzene p-Isopropyltoluene
Cadmium Potassium cis-1,2-Dichloroethene sec-Butylbenzene
Calcium Selenium Chloroethane Tetrachloroethene
Chromium Silver Dichlorodifluoromethane Toluene
Cobalt Sodium Ethylbenzene trans-1,2-Dichloroethene
Copper Thallium Isopropyl benzene Trichloroethene
Fluoride Vanadium m,p-Xylene Xylenes, total
Iron Zinc Methyl ethyl ketone Vinyl chloride
Methylene chloride TPH (21 types)
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Data for these constituents are presented in Appendix C-1 and were segregated into data for each
Sub-area. This segregated data was used to (i) identify the chemicals to be included in the risk

assessment, and (ii) calculate the representative concentratlons The specific steps are dlscussed
below:

Stepl: The Area 2 soil data was segregated into three parts for Sub-areas 2A, 2B, and 2C.

Step 2: The data for each Sub-area was divided into data applicable for estimating exposure to
the non-residential worker and the construction worker. For the non-residential worker, soil data
dbove the average depth of water table was used since concentrations below the water table
would not contribute to indoor inhalation. The depth to groundwater was estimated as the
average of the four quarterly measurement events between December 2003 and June 2003. See
Table 1-13 for depth to groundwater for the monitoring wells measured in these Sub-areas. For
construction worker, data up to 20 ft bgs (assumed depth of construction) was used. Table 3-4
presents a listing of the soil samples used in the risk calculations.

Step 3: The maximum detected concentrations of metals were compared with the background
levels. - Metals whose maximum detected concentrations did not exceed the background levels
were eliminated from further consideration.

Note as discussed in Sections 1.9.11 and 1.9.12, lead and 1,2-dichloroethene (total) were also
eliminated. Calcium and iron were not considered since they are ubiquitous in nature and have
no known sources in this Area. Magnesium and fluoride were not considered because toxicity
and physical/chemical values were not available.

The result of applying the above steps to the three Sub-areas and two receptors is discussed

below. Tables 3A-5(a) ~ (c), 3B-5(a) — (¢), and 3C-5(a) - (c) present the soil constituents average
concentrations.

3.5.1.1 Sub-area 2A

Non-residential Worker

Tables 3A-5(a) ~ (c) for the non-residential worker presents the data for constituents in soil
samples collected at-or above a depth of 6.6 feet bgs (average depth of groundwater table).

Metals whose maximum detected concentrations did not exceed the background levels were
eliminated from further consideration and include aluminum, barium, chrormum, manganese,
potassium, sodium, and vanadium (see Table 3A-5(c)).

Based on this evaluation, the following 17 constituents were considered for quantitative risk
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3A-5(a) —

(c):

TOTAL METALS/INORGANICS : : VOCs/TPH
Antimony Copper Benzene Methylene Chloride
Arsenic Mercury Dichlorodifluoromethane Tetrachloroethene
Beryllium Nickel Ethylbenzene Toluene
Cadmium Zinc Xylenes, total TPH (16 types)
Cobalt

September 2004/Area 2 35 The RAM Group



Construction Worker

Tables 3A-5(a) — (c) for the construction worker presents the data for constituents in soil samples
collected above the typical construction depth. To be conservative, soil samples collected at or
above a depth of 20 feet bgs in this Area are included in Tables 3A-5(a) — (c).

Metals whose maximum detected concentrations did not exceed the background levels were
eliminated from further consideration and include aluminum, barium, chromium, manganese,
potassium, sodium, and vanadium (see Table'3A-5(c)).

Based on this evaluation, the following 18 constituents were considered for quantitative risk
evaluation for soil exposures to the construction worker, and are presented in Tables 3A-5(a) -

(c):

TOTAL METALS/INORGANICS VOCs/TPH
Antimony Cobalt Benzene Tetrachloroethene
Arsenic Copper Dichlorodifluoromethane Toluene
Beryllium Mercury Ethylbenzene Trichloroethene
Cadmium Nickel Methylene chloride TPH (16 types)
Zinc Xylenes, total
3.5.1.2 Sub-area 2B

Non-residential Worker

Tables 3B-5(a) — (c¢) for the non-residgntial worker preserit the data for constituents in soil
samples collected above the groundwater table. Tables 3B-5(a) — (c) present the data for soil
samples collected in this Sub-area at or above a depth of 6.6 feet bgs.

Metals whose maximum concentrations did not exceed the background levels were eliminated

from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see
Table 3B-5(c)).

Based on this evaluation, the following 33 constituents were considered for quantitative risk
evaluation for soil exposures to the non-residential worker, and are presented in Tables 3B-5(a) —

()

TOTAL METALS/INORGANICS VOCs/TPH
Antimony Manganese Acetone n-Propylbenzene
Arsenic Mercury cis-1,2-Dichloroethene p-Isopropyltoluene
Beryllium Nickel Chloroethane sec-Butylbenzene
Chromium Selenium Ethylbenzene Tetrachloroethene
Cobalt Zinc Isopropyl benzene Toluene
Copper Silver Methyl ethyl ketone trans-1,2-Dichloroethene
Cadmium Thallium Methylene chloride Trichloroethene
Naphthalene Vinyl chloride
n-Butylbenzene Xylenes, total
: TPH (17 types)
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Construction Worker

Tables 3B-5(a) — (c) for the construction worker present the data for constituents in Soil samples
collected above the typical construction depth. To be conservative, soil samples collected at or
above a depth of 20 feet bgs in this Sub-area are included in Tables 3B-5(a) - (¢).

Metals whose maximum concentrations did not exceed the background levels were eliminated

from further consideration and include aluminum, barium, potassium, sodium, and vanadium (see
Table 3B-5(c)). o

Based on this evaluation, the following 37 constituents were considered for quantitative risk
evaluation for soil exposures to the construction worker, and are presented in Tables 3B-5(a) -

(c):

TOTAL METALS/INORGANICS VOCs/TPH
Antimony Manganese 1,1-Dichloroethene n-Propylbenzene
Arsenic Mercury -1 1,2,4-Trimethylbenzene o-Xylene
Beryllium Nickel Acetone p-Isopropyltoluene °
Cadmium Selenium cis-1,2-Dichloroethene sec-Butylbenzene
Chromium Silver Chloroethane Tetrachloroethene
Cobalt Thallium Ethylbenzene Toluene
Copper Zinc Isopropyl benzene trans-1,2-Dichloroethene
m,p-Xylene Trichloroethene
Methyl ethyl ketone Vinyl chloride
Methylene chloride Xylenes, total
Naphthalene TPH (17 types)
n-Butylbenzene '
3.5.1.3 Sub-area 2C

Non-residential Worker

Tables 3C-5(a) - (c¢) for the non-residential worker present the data for constituents in soil
samples collected above the groundwater table. Tables 3C-5(a) — (c) present the data for soil
samples collected in this Sub-area at or above a depth of 5.1 feet bgs.

Metals whose maximum concentrations did not exceed the background levels were eliminated
from further consideration and include lead (see Table 3C-5(c)).

Based on this evaluation, the following 1 constituent was considered for quantitative risk
evaluation for soil exposures to the non-residential worker, and is presented in Table 3C-5(b):

VOCS/TPH
TPH (7 types)
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Construction Worker

Tables 3C-5(a) — (c) for the construction worker pfesent the data for constituents in soil samples
collected above the typical construction depth. To be conservative, soil samples collected at or
above a depth of 20 feet bgs in this Sub-area are included in Table 3C-5(a) - (c).

Metals whose maximum concentrations did not exceed the background levels were eliminated
from further consideration and include lead (see Table 3C-5(c)).

Based on this evaluation, the following 6 constituents were considered for quantitétive risk

evaluation for soil exposures to the construction worker, and are also presented in Tables 3C-5(a)
and (b):

VOCs/TPH
Benzene Toluene
Ethylbenzene Xylenes, total
Methylene chloride TPH (15 types)

3.,5.2 Groundwater

Ground water samples were analyzed during the various investigations for a comprehensive list
of constituents that included VOCs, PAHs, TPH, metals, and cyanide. Typical laboratory
analysis methods that were used include SW-846 Methods 3510/DRO, 3550/DRO, 6010, 7060,
7421, 7470, 7471, 7740, 8021, 8240, 8260, OAl, and OA2. In 2004, additional sampling of
groundwater was performed to speciate and fractionate TPH using Texas Methods TX1005 and
TX1006 and SW-846 Method 8260. Appendix C-2 includes a comprehensive list of the
groundwater analytical data that were detected in at least one sample.

Of the various constituents analyzed in groundwater, the following 34 constituents were detected
in at least one groundwater sample:

TOTAL METALS VOCs/TPH
Arsenic 1,1,1-Trichloroethane Naphthalene
Barium 1,1-Dichloroethane n-Butylbenzene
Cadmium 1,1-Dichloroethene n-Propylbenzene
Chromium 1,2,3-Trimethylbenzene p-Isopropyltoluene
Lead 1,2,4-Trimethylbénzene sec-Butylbenzene
Selenium 1,2-Dichloroethene (total) tert-Butylbenzene
Acetone Tetrachloroethene
Benzene Trichlorofluoromethane
cis-1,2-Dichloroethene Toluene
Ethylbenzene trans-1,2-Dichloroethene
Isopropylbenzene Trichloroethene
Methyl tertiary-butyl ether Vinyl chloride
Methylene Chloride Xylenes, total
Methyl isobutyl ketone TPH (23 types)
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The data from Appendix C-2 was segregated into data for each Sub-area and further screened for
potential exposures to the non-residential worker and construction worker. Table 3-6 presents the
list of samples used in the risk calculations.

3.5.2.1 Sub-area 2A

Tables 3A-7(a) — (c) present the data for constituents detected at least once in groundwater in
Sub-area 2A. Constituents for which the target level criteria exceeded the maximum detected
concentration were eliminated from further consideration and included ethylbenzene, methyl ter-
butyl ether, methylene chloride, tetrachloroethene, toluene, xylenes (total), barium, and
chromium.

The remaining constituents are listed in Tables 3A-7(a) - (c) and consist of 1 VOC, 2 metals, and
TPH. These constituents are listed in the following table:

TOTAL METALS VOCs/TPH

Arsenic Benzene TPH (15 types)
Cadmium

Based on this evaluation, the constituents listed above were considered for quantitative risk
evaluation for ground water.

Within Sub-area 2A, six groundwater sampling points exist, which have been sampled recently.
Additionally, there are three historic groundwater monitoring wells in Sub-area 2A, which have
not been sampled recently (see Table 3-8 for historic data back to 1990).

3.5.2.2 Sub-area 2B

Tables 3B-7(a) — (c) present the data for constituents detected at least once in groundwater in
Sub-area 2B. Constituents for which the target level criteria exceeded the maximum detected
concentration were eliminated from further consideration and included 1,1-dichloroethane, 1,1,1-
trichloroethane, acetone, ethylbenzene, isopropylbenzene, methylene chloride, methyl isobutyl

ketone, p-isopropyltoluene, tert-butylbenzene, trichlorofluoromethane, xylenes (total), barium,
chromium, lead, and selenium. '

The remaining constituents are listed in Tables 3B-7(a) — (¢) and consist of 15 VOCs, 2 metals,
and TPH. These constituents are listed in the following table:

TOTAL METALS VOCs/TPH .
Arsenic 1,1-Dichloroethene n-Propylbenzene
Cadmium , 1,2,3-Trimethylbenzene sec-Butylbenzene
1,2,4-Trimethylbenzene Tetrachloroethene
Benzene Toluene
cis-1,2-Dichloroethene trans-1,2-Dichloroethene

Methyl tertiary-butyl ether Trichloroethene

Naphthalene Vinyl chloride

n-Butylbenzene TPH (16 types)

Based on this evaluation, the constituents listed above were considered for quantitative risk
evaluation for ground water.
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Within Sub-area 2B, 47 groundwater sampling points exist, which have been sampled recently.
There are no historic groundwater monitoring wells in Sub-area 2B (see Table 3-8 for historic
data back to 1990).

3.5.2.3 Sub-area 2C

Tables 3C-7(a) — (c) present the data for constituents detected at least once in groundwater in
Sub-area 2C. Constituents for which the target level criteria exceeded the maximum detected
concentration were eliminated from further consideration and included ethylbenzene, methyl ter-
butyl ether, toluene, and xylenes (total).

The remaining constituents are listed in Tables 3C-7(a) and (b) and consist of 1 VOC and TPH.
These constituents are listed in the following table:

VOCs/TPH )
Benzene | TPH (16 types)

!
Based on this evaluation, the constituents listed above were considered for quantitative risk
evaluation for ground water. '

Within Sub-area 2C, 12 groundwater sampling points exist, which have been sampled recently.
Additionally, there are three historic groundwater monitoring wells in Sub-area 2C, which have
not been sampled recently (see Table 3-8 for historic data back to 1990). To demonstrate the
overall concentration trend, concentration vs. time plots for BTEX have been developed for one
of these monitoring wells, MW-A13 (see Figure 3-3) for which historic data is available. This
evaluation of the overall concentration trend indicates that concentrations are decreasing.

3.6 FREE PRODUCT

Table 3-9 presents the historic free product thicknesses measured in monitoring wells in Area 2.
The table also compares the measured depth to water table and the screened interval. Note during
periods when the depth to groundwater is above the screened interval, free product should not be
detected. Table 3-9 identifies the monitoring wells in each Sub-area and those that had free
product at installation and those that detected free product since 1992.

Based on the data, no free product has been documented in Sub-area 2A since 1990. The

following monitoring wells in Sub-areas 2B and 2C have had measurable free product present
since 1992: ‘

e Sub-area2B: MW-10S; and
o Sub-area2C: MW-A10 and MW-A13.

Table 3-9 presents the historic free product thicknesses for Area 2 wells, which can be
summarized as follows:
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‘.. Sub-area 2A

e MW-A19 had sheen or no free product during the last 6 measurements from January 14,
1990 to December 27, 1994. The screened interval was 2.5-12 feet bgs. During the
seven measurements from September 9, 1993 to December 26, 1996, the groundwater
level was below the top of the screened interval.

Sub-area 2B

e MW-9S had sheen or no measurable free product during the last 10 measurements from
February 21, 2001 to June 27, 2003.- The screened interval was 6-16 feet bgs. During all
of the measurements, the groundwater level was above the top of the screened interval;
however, monitoring wells MW-10S and TP-6 are located downgradient to the northeast
approximately 45 feet and 115 feet away, respectively. These two wells are discussed in
next two bullets; - '

e MW-10S had sheen during 6 of the last 8 measurements from February 20, 2001 to May
4, 2004. Measurable free phase.product was present March 5, 2002 (0.02 feet) and May
4, 2004 (0.01 feet). The screened interval was 5-15 feet bgs. During all of the
measurements, the groundwater level was below the top of the screened interval; and

e TP-6 had sheen or no free product during the last 8 measurements from September 5,

2001 to June 17, 2003. The screened interval was 6-16 feet bgs. During three of the

eight measurements, the groundwater level was above the top of the screened interval.

The depth to groundwater vs. the top of the screened interval did not seem to make a

. difference, as both sheen and no free product were documented during measurements
where the groundwater depth was above or below the top of the screened interval.

Sub-area 2C

e MW-AI10 had one measurement each of sheen or 0.01-foot of free product during the last
15 measurements from September 23, 1993 to March 31, 1997. The other 13
measurements indicated no free product present, including 2 of the last 3 measurements.
The screened interval was 4.5-14.5 feet bgs. During the last four measurements, the
groundwater level was below the top of the screened interval with free product-
thicknesses from oldest to most recent of 0.01-foot, none, sheen, and none;

e  MW-AI2 had no free product present during the last 15 measurements from February 1,
1990 to September 28, 1995. The screened interval was 4.5-14.5 feet bgs. During six of
the last 14 measurements, the groundwater level was below the top of the screened
interval, with no free product thicknesses during any of the measurements, whether the
-water depth was above or below the top of the screened interval; and

e MW-A13 had sheen or no free product during last 23 measurements from November 15,
1996 to November 5, 1998. The screened interval was 4.5-14.5 feet bgs. During the 42
measurements from August 11, 1993 to November 5, 1998, the groundwater level was
below the top of the screened interval.

. Based on the above, following are the key conclusions:
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o No measurable free product has been detected in any of the wells since 1996 except for
two measurement in MW-10S of 0.02 f& (3/5/2002) and 0.01 ft (5/472004). Thus, there is
no significant evidence of a free product plume. Sheen is indicative of very localized

impacts.

e Dissolved BTEX concentrations have shown a generally decreasing trend. Thus, there is
no evidence of an expanding dissolved phase plume.

3.7 EXPOSURE MODEL

3.7.1 Current Conditions for Sub-areas 2A, 2B, and 2C

Boeing currently has commercial workers within Area 2; however in the very near future, Boeing
will shut down their operations at which point there will be no workers on-site. Hence the risk
and exposure to these workers will not be quantified. The only receptor under current conditions
would be the visitor/maintenance worker to the Area. As the exposure duration for the
visitor/maintenance -worker is (i) small relative to the on-site non-residential worker, and (ii) site
conditions will change in 2005, the risk from any soil or groundwater impact will not be
quantitatively evaluated for the visitor/maintenance worker.

3.7.2 Future Conditions for Sub-areas 2A, 2B, and 2C

Under future conditions, the land use is anticipated to remain non-residential, and a building may
be constructed within this Area. Exhibit 3-1 presents the EM for the future non-resident.

EXHIBIT 3-1. EM FUTURE ON-SITE NON-RESIDENTIAL WORKER

(SUB-AREAS 2A, 2B, AND 20C)
Scenario, Receptor, and Pathways / Cor NC ' Justification
Routes Analyzed

Dermal Contact with Surficial Soil NC  |The Area is entirely paved; therefore, contact
with surficial soil is unlikely.

Ingestion of Surficial Soil NC  |The Area is entirely paved and likely to rema.in“
so; therefore, ingestion of surficial soil is
unlikely.

Indoor Inhalation of Vapors from C A number of volatile constituents were

Subsurface Soil identified in soil within this Area. A building
could be constructed above the impacted|

. areas, hence this pathway is complete.

Indoor Inhalation of Vapors from C A number of volatile constituents were

{Groundwater identified in groundwater within this Area.
A building could be constructed above the"
impacted areas, hence this pathway is
complete.

[Notes: NC: Not Complete  C: Complete

lquantitatively evaluated.

Exposure pathways highlighted in bold indicate that these pathways are complete and will bej
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In the future, construction work could also be performed within this Area. Exhibit 3-2 presents

the EM for the potential future construction worker.

EXHIBIT 3-2. EM POTENTIAL FUTURE CONSTRUCTION WORKER

(SUB-AREAS 2A, 2B, AND 2C)
Scenario, Receptor, and Pathways / C or NC Justification
Routes Analyzed

Dermal Contact with Soil C Soil is impacted within the normal depth of]
construction; therefore, contact is possible.

Accidental Ingestion of Soil C Soil is impacted within the normal depth of]
construction; therefore, ingestion is possible.

Outdoor Inhalation of Vapors and C Soil is impacted within the normal depth off

Particulates from Soil construction with volatile constituents;
therefore, contact is possible.

Dermal Contact with Groundwater C Depth to groundwater ranges from 4 to 9 feet
bgs, which is within the typical zone of]
construction. Hence this pathway is possible.

[Outdoor Inhalation of Vapors from C Groundwater is impacted with volatile

Groundwater constituents, hence this pathway is complete.

Notes: NC: Not Complete  C: Complete _
Exposure pathways highlighted in bold indicate that these pathways are completc and will bej

[quantitatively evaluated.

3.8 REPRESENTATIVE CONCENTRATIONS

Representative soil and groundwater concentrations for each Sub-area were determined as the
average concentration. This was chosen as the sampling activities that have been performed have
all been within the areas of most impact; and therefore, the mean concentration represents a

conservative estimate of the overall impact to the Area. Further this is consistent with the
MRBCA program.

Note representative concentrations in groundwater were estimated by first averaging the
concentration in each well and then averaging the concentrations for the various wells located
within the Sub-area. ’

3.8.1 Sub-area2A

Tables 3A-10(a) and (b) present the soil average and maximum concentrations, and Table 3A-11
presents the groundwater average and maximum concentrations. The ratio of the maximum
detected concentration to average concentration is also presented. As per the MRBCA process
document, if this ratio exceeds 10, it may require an explanation. None of the constituents
exceeded this ratio of 10. '
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3.8.2 Sub-area2B

Tables 3B-10(a) and (b) present the soil average and maximum concentrations, and Table 3B-11
presents the groundwater average and maximum concentrations. The ratio of the maximum
detected concentration to average concentration is also presented. As per the MRBCA process
document, if this ratio exceeds 10, it may require an explanation. Following are the constituents
and the locations/samples for which this ratio exceeds 10:

SOIL GROUNDWATER
Chemicals | Locations/Samples Chemicals Locations/Samples
Non-residential Worker n-Butylbenzene MW-10S
Acetone SB-4 6-7 Tetrachloroethene | MW-7S, TP-1, & TP-5
Tetrachloroethene TP-5-7 Trichloroethene MW-5I, MW-7S, & TP-5
. cis-1,2- °
Cadmlum H'19'S'A Dichloroethene TP"]. & TP'S
Lead H-19-S-A sec-Butylbenzene MW-10S
Construction Worker TPH-GRO %’%EP'I’ TP-2, TP-
Acetone SB-46-7 TPH-DRO TP-15 & TP-16
cis-1,2- SB-18-15 & TP-5
Dichloroethene 15 . | TPH-ORO TP-23
Ethylbenzene MW-78-14
Naphthalene SB-30-6
Tetrachloroethene SB-18-15
trans-1,2-
Dichloroethene TP-5-15
Trichloroethene SB-18-15
Vinyl chloride TP-5-15
Xylenes, total MW 7S8-14
Cadmium H-19-S-A
Lead H-19-S-A

However, several of these chemicals were at concentrations several orders of magnitude below
the acceptable HQ of 1 and the acceptable IELCR of 1 x 10 *, refer to Tables 3B-11(a) and 3B-
11(b). Thus, despite the presence of localized exceedences, the target risk will not exceed the
long-term unacceptable levels. However, to be conservative, we have identified (below) those
constituents whose concentrations are within two orders of magnitude of acceptable risk (i.e.,
those chemicals with an JELCR > 1 x 107 and/or HQ > 0.01 for any receptor).

Based on this comparison, five constituents in groundwater, tetrachloroethene, trichloroethene,
aliphatics >nC12 to nC16, aliphatics >nC16 to nC21, and aliphatics >nC21 to nC35, in the
SWMU 17 area, specifically in the vicinity of TP-1, TP-5, TP-15, TP-16, TP-23, MW-5I, and
MW-78 are within two orders of magnitude of acceptable risk.

3.8.3 Sub-area2C

Tables 3C-10(a) and (b) present the soil average and maximum concentrations, and Table 3C-11
presents the groundwater average and maximum concentrations. The ratio of the maximum
detected concentration to average concentration is also presented. As per the MRBCA process

document, if this ratio exceeds 10, it may require an explanation. None of the constituents
exceeded this ratio of 10.
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3.9 CALCULATION OF RISK

Series of Tables 3-12(a) and 3-12(b) present the results for the non-residential- worker and
construction worker, respectively. The tables present the carcinogenic (IELCR) and non-
carcinogenic (HQ and HI) risks for:

Each COC,
Each route of exposure,
" Cumnulative risk for each COC,
Cumulative risk for each route of exposure, and
Total risk which is the sum of risk for all the COCs and all the routes of exposures.

Based on these tables, following are the key observations.
3.9.1 Sub-area2A

3.9.1.1 Non-residential Worker

Carcinogenic Risk:

As indicated in Table 3A-12(a), the cumulative IELCR is 5.97 x 10 ® which is well below the
regulatory acceptable level of 1 x 107, Since the cumulatlve risk is less than 1 x 10°, clearly the
risk for each COC and routes of exposure is less than 1 x 10 — the regulatory acceptable level.

Non-carcinogenic Risk:

As shown in Table 3A-12(a) the cumulative HI for all COCs and all routes of exposure is 22.4,
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates
that the primary contributors to HI are HQs for indoor inhalation of TPH-GRO and TPH-DRO

from groundwater. The contribution to the HI from all the other COCs and routes of exposure is
significantly less than 1.0.

3.9.1.2 Construction Worker -

Carcinogenic Risk:

As indicated in Table 3A-12(b), the cumulative IELCR is 3.52 x 107, which is well below the
regulatory acceptable level of 1 x 10, Since the cumulative risk is less than 1 x 10°, clearly the
risk for each COC and routes of exposure is less than 1 x 10” — the regulatory acceptable level.

Non-carcinogenic Risk:
As shown in Table 3A-12(b), the cumulative HI is 0.31, which is below the regulatory acceptable

level of 1.0. Since the cumulative HI is less than 1.0, the HQ for each COC and each route of
exposure, and hence each target organ would be less than 1.0 — the regulatory acceptable level.
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3.9.2 Sub-area2B
3.9.2.1 Non-residential Worker
Carcinogenic Risk:

As indicated in Table 3B-12(a), the cumulative IELCR is 7.57 x 10°; which is below the
regulatory acceptable level of 1 x 10“. Since the cumulative risk is less than 1 x 10, clearly the
risk for each COC and routes of exposure is less than 1 x 10 — the regulatory acceptable level.

Non-carcinogenic Risk:

As shown in Table 3B-12(a) the cumulative HI for all COCs and all routes of exposure is 96.1,
which exceeds the regulatory acceptable level of 1.0. Further examination of the table indicates
that the primary contributors to HI are HQs for indoor inhalation of aliphatics C12 — C16,
aliphatics C16 — C21, and aliphatics C21 — C35 from groundwater. The contribution to the HI
from-all the other COCs and routes of exposure is significantly less than 1.0.

3. 9.2.2 Construction Worker

Carcinogenic Risk:

As indicated in Table 3B-12(b), the cumulative IELCR is 1.89 x 10, which is below the
regulatory acceptable level of 1 x 10*. However, further examination of the table indicates that
the JELCR for dermal contact of tetrachloroethene from groundwater is 1.51 x 10”, which is
above the regulatory acceptable risk level of 1 x 107 for each COC and routes of exposure.

Non-carcinogenic Risk:

As shown in Table 3B-12(b), the cumulative HI is 3.1 which exceeded the regulatory acceptable
level of 1.0. Further examination of the table indicates that the primary contributor to HI is HQ

" for dermal contact of tetrachloroethene from groundwater. This is 2.03, i.e., the contribution to

the HI from all the other COCs and routes of exposure is significantly less than 1.0.
3.9.3 . Sub-area 2C
3.9.3.1 Non-residential Worker

Carcinogenic Risk:

As indicated in Table 3C-12(a), the cumulative JELCR is 2.02 x 10®, which is well below the
regulatory acceptable level of 1 x 10™*. Since the cumulative risk is less than 1 x 107, clearly the
risk for each COC and routes of exposure is less than 1 x 10” — the regulatory acceptable level.

Non-carcinogenic Risk:
As shown in Table 3C-12(a), the cumulative HI is 0.95, which is below the regulatory acceptable

level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each route of
exposure, and hence each target organ would be less than 1.0 - the regulatory acceptable level.
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3.9.3.2 Construction Worker

Carcinogenic Risk: )

As indicated in Table 3C-12(b), the cumulative IELCR is 3.92 x 10, which is well below the
regulatory acceptable level of 1 x 10 Since the cumulative risk is less than 1 x 107, clearly the
risk for each COC and routes of exposure is less than 1 x 10 ~ the regulatory acceptable level.

Non-carcinogenic Risk:

As shown in Table 3C-12(b), the cumulative HI is 0.047, which is well below the regulatory
acceptable level of 1.0. Since the cumulative HI is less than 1, the HQ for each COC and each
route of exposure, and hence each target organ would be less than 1.0 — the regulatory acceptable
level.

310 ECOLOGICAL RISK

The only potential ecological receptor in the area is Coldwater Creek, which flows north about
2,500 feet to the east of Area 2. There are no known unpermitted conduits present that could
carry impacts from Area 2 to Coldwater Creek. Considering the geology, groundwater flow
characteristics and the chemical types and concentrations of impacts in Area 2, it is not likely that
migration of impacts from Area 2 to Coldwater Creek will occur. Quantitative evaluation of this
pathway is presented in an addendum to this risk ‘assessment. The Tier 1 ecological screening
checklists have been completed-for this Area, and are presented as Attachment 3-A and
Attachment 3-B. These checklists identified no potential ecological receptors or issues.

311 CONCLUSIONS

Carcinogenic and non-carcinogenic risks to the non-residential worker and construction worker
were calculated for each Sub-area. Key conclusions of the risk evaluation are:

Sub-area 24

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk.
The primary contributor to the risk was indoor inhalation of TPH-GRO and TPH-DRO from
groundwater. The calculated carcinogenic risk for the non-residential worker was below the
acceptable target risk. The calculated risks for all the COCs and all potentially complete routes of
exposure for the construction worker are below the acceptable target risks.

Sub-area 2B

The cumulative non-carcinogenic risk for the non-residential worker exceeded the target risk.
The primary contributor to the risk was indoor inhalation of aliphatics C12 - C16, aliphatics C16
- C21, and aliphatics C21 — C35 from groundwater. The calculated carcmogemc risk for the non-
residential worker was below the acceptable target risk.

The cumulative non-carcinogenic risk for the construction worker exceeded the target risk. The

pnmary contributor to the risk was dermal contact of tetrachloroethene in groundwater. The
carcinogenic risk of tetrachloroethene exceeded the target risk for dermal contact of groundwater,
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Sub-area 2C

The calculated risks for all the COCs and all potentially complete routes of exposure for the
construction worker and the non-residential worker are below the acceptable target risks.
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Table 3-1
Summary of Underground Storage Tanks (USTs) Present Historically within Area 2: Demolished Area
Boeing Tract 1, St. Louis, Missouri

UST/AST Sub-area Location Volume Contents Construction Material Year Installed Status Comments
Number (Gallons)
B25 2C NWEC of Bldg. 45 335 Diesel Single Wall Steel 1958 Removed 1987 Excavated
B31 2A NWEC of Building 45K 4380 Waste JP-4 Fiberglass Reinforced Plastic 1983 Removed 1993 Excavated
B32 2A NWEC of Building 51 6000 Solvents Single Wall Steel 1977 Removed 1986 Excavated
Notes:

Two former 15,000 gallon AST: for fuel oil storage were located north of Building 48 and west of

51 (MACTEC, 2004).
14 USTs owned by Airport Terminal Services located off-site to the west of Area 2 containing gasoline and ranging in size for 1,000 gallons to 20,000 gatlons (MACTEC, 2004).

September 2004

Building 48A and distribution lines ran east-west along the south side of Building
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, Table 3-2
Soil Boring Information for Area 2: Demolished Area
Boeing Tract 1, St, Louis, Missouri

SUB-AREA 2A [ SUB-AREA 2B ~ SUB-AREA 2C
Boring Date Drilled Boring Date Drilled Boring Date Drilled
1 6/28/1988 51A-1 11/1/1994 B48El 7/23/2003
2 6/28/1988 51B-1 11/1/1994 B48S1 11/14/2002 -
3 6/28/1988 52-H19-S 7/1/1995 B48S10 11/21/2002
52-1 11/1/1994 52-H19-S2 7/1/1995 i B48S11 6/30/2003
52-2 11/171994 52-H19-SE 7/1/1995 B48S2 11/15/2002
B-7 ) 1/10/2002 . B48I11 11/11/2002 B48S3 11/15/2002
B-8 1/10/2002 B48I12 11/11/2002 B48S4D NA
B-27 1/10/2002 B48N1 11/11/2002 B48S5 11/19/2002
B-2002 10/9/2001 H-12E 12/6/1993 B48S6 11/19/2002
B51W1 71212003 H-12 Drain 12/6/1993 B48S7 11/20/2002
B51W2 7/2/2003 H-12S 12/6/1993 B48S8 11/20/2002
B51W3 712312002 H-19E 12/6/1993 B48S9 . 11/21/2002
B51W4 7/23/2002 H-19N 12/6/1993 )
Sidewall 8/10/1993 H-19S 12/6/1993
U-Tank 8/10/1993 H-19W 12/6/1993
: MW-78 12/4/2000
- S17B1 NA
S17B10 NA
. S17B11 NA
S17B12(MW10S){ - NA
S17B13 NA
S17B14(MW10S) NA
' S17B15 - NA
S17B16 NA
S17B17 NA
S17B18 NA
S17B2 NA
S17B20 NA
S17B3 ‘ NA
S17B4 NA
S17B5 NA
S17B6 NA
S17B7 NA
S17B8 NA
S17B9 NA
SB-1 2/4/1998
SB-10 4/20/1998
SB-12 12/4/2000
SB-13 12/4/2000
SB-15 12/4/2000
: SB-16 12/4/2000
, SB-17 12/5/2000
. SB-18 12/5/2000
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. Table 32
Soil Boring Information for Area 2: Demolished Area
§ Boeing Tract 1, St. Louis, Missouri

SUB-AREA 2A ' SUB-AREA 2B SUB-AREA 2C
Boring Date Drilled Boring Date Drilled Boring Date Drilled
SB-2 2/4/1998 '
SB-20 12/6/2000
SB-21 9/5/2001
SB-22 9/5/2001
SB-23 9/5/2001
SB-24 9/5/2001
SB-25 9/5/2001
SB-26 9/5/2001
SB-27 9/5/2001
SB-28 9/5/2001
SB-29 9/6/2001
SB-3 -2/4/1998
SB-30 9/6/2001
SB-31 9/6/2001
SB-32 9/6/2001
SB-33 9/6/2001
SB-34 - 9/6/2001
- SB-35 10/15/2001
. : SB-36 10/15/2001
SB-37 10/15/2001
SB-38 10/15/2001
SB-39 10/15/2001
SB-4 2/4/1998
SB-40 10/15/2001
SB-5 2/4/1998
SB-6 2/5/1998
SB-7 2/6/1998
SB-8 2/6/1998
SB-9 4/21/1998
TP-5 , 12/4/2000

Note:
NA: Not available
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Table 3-3
Monitoring Well Information within Area 2: Demolished Area
: Boeing Tract 1, St. Louis, Missouri

September 2004

o e . Screened Total . . . Free Product
Molvuvtol:'m | Sub-area Diameter Interval | Depth Inst]z;ll:etlon Status #SOf Tl::f Iéas'tnTll:nde ;r::::;:z:: Observed Since
¢ Ginches) | (ftbgs) | (i) 2 amp amp 1992

-A6 2A 2 2.5-12.5 15 7/14/1989 | Inactive NA 6/30/1998 No No
(IMW-A7 2A 2 2.5-12.5 15 7/14/1989 | Inactive 2 6/30/1998 No -~ No it
[IMW-AS 2A 2 2.5-12.5 15 7/17/1989 | Inactive 2 7/26/2001 No No It
[IMW-A16 2A 2 2.5-12.5 13 8/3/1989 | Inactive 8 6/30/1998 No No
{IMW-A19 2A 2 2.5-12.5 12.5 8/7/1989 | Inactive 7 6/30/1998 Yes No
[MW-5I 2B 2 32.0-42.0 45 4/21/1998 | Active 11 6/27/2003 No No
IMW-6S. 2B 2 5.0-15.0 15 4/20/1998 | Active 7 6/19/2003 No No
[IMW-7S 2B 4 3.0-15.0 16 12/5/2000 | Active 7 6/19/2003 No No
[(MW-108 2B 2 5.0-15.0 16 12/12/2000 | Active 7 6/17/2003 Yes. Yes
(IMW-11D 2B 2 640740 | 7525 | 12/18/2000 | Active 10 6/26/2003 No No
{Ivw-111 2B 2 32.0-40.0 40 12/13/2000 | Active 10 6/25/2003 No No
MW-118 2B 2 6.5-16.5 165 | 12/12/2000 | Active 10 6/17/2003 No No
IW ‘ 2B 1 6.0-16.0 16 9/5/2001 Active 8 6/17/2003 Yes Yes It

-81 2B 2 32.0-40.0 40 12/18/2000 | Active 10 6/26/2003 No No I

- IMW-8S 2B 2 8.0-16.0 16 12/18/2000 | Active 10 6/19/2003 No No it

| 98 2B 2 60160 | 16 12/20/2000 | Active 10 6/27/2003 Yes Yes I

MW-A10 2C - 2 4.5-14.5 15 | 7/18/1989 | Inactive 7 4/30/2002 No Yes It
IMW-A11 2C 2 8.5-18.5 19 7/19/1989 | Inactive NA 4/30/2002 Yes Yes it
[Mw-A12 2C 2 4.5-14.5 15 8/2/1989 | Active 7 4/30/2002 Yes Yes |
[Mw-A13 2C 2 45-145 15 8/2/1989 | Active 13 3/20/2003 Yes Yes |
((Mw-A9 2C 2 45-14.5 15 7/17/1989 | Inactive NA N/A Yes N/A |
[MW-A20 2C 2 8.5-18.5 19 8/7/1989 | Inactive NA - | NA No Yes It

Notes: o B

no: No free product observed historically

yes: Free product observed historically

NA: No information available

ft bgs: Feet below ground surface

ft: Feet

The thickness of free product is tabulated in Table 3-3(a)
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September 2004

lished Area

Velatile
Organic Petroleum Polynuciear Aromatic Hydrocarbons Ngﬂoﬂ nated Metals
Compounds Hydrocarbons phenyts
Nen-Residential | C Non-Residential { C: Non-Residential | Construction Nen-Residential C § N dential| Construction
Worker Worker Waerker Waerker Worker Worker Worker Waerker Werker Woerker
__{B5S1WI1.6 BSIW2-6 BS1W2-6 s2-1¢0-) |
B51W2-6 B-7 (na) B-7 (na) 52-1(1-2)
BS1W3-12 B-8 (na B-8 (na) 52-2 (0-4
E. 1W4-6 B-27 (ua] B-27 (na) 52-2 (1-2)
_i52-1(0-1) B-2002 (6-7.5 B-2002 (6-7.5) BSIW3-12
{52-2 (0-1) B51W4-6
B?7
6-1.5) B8
B-2002 (6-7.5)
1AI'(0:1)- - - {51A-1(0-1) SB-20-7 S1A-1(0-1) ;| -
31B:1 (0- - I51B-1(0-1) SB-25-6° {51B:1 (0-1)
- |5TA-t (3-2) - ]SB-26-6. - s L [51A-1(1-2) .
51B-1 (1-2) IS_B-‘.W—‘( . . -151B-1 (1-2) ..
. [MW-7S-14. - |SB-3I: - |sB-112-13° °
SB-1 12-13 -JSB- . . ~[SB:1 16-17
- ;. ISB-125-4".
467 . |SB.12.54D
- TH-19-W:A (0.5:1)]SB-2.11-12.5
2 JH-19-S-A(0.5-1).|SB-234.5. ..
H-19-N-A (0:5:1) [SB:3 10:5- 115"

5-3) |SB-4 14-16
5-1) ISB46-7..

E-B (0.5-1) |SB4:11.5-13:5 |

£3) [SBS 116 o

S-A(05:1). [HA9-W-AL0:

512582 53) [H.195A (05:1)

H-12-DRAIN-

)

H-19-N-A:(0.5-1)

O = A
—[5E3557

-15

_|sB-211-12.5
SB-234.5 -

-{SB695-11

H-19-E-B (0.5-1)

- |H-19:E-A (2.5

L [5B298_-

j

~[sB3.10.5415 |

\

*{SB:30-6...

i

—IsB31s )

- |sB35%6

- |sBAII5135
' “JsB414t6

g

R Y A
T [sBsicts |

ISB-5 5.5-7.

- |SB695-11-_
© ¢ . |SB-7.3545
SB-77.5:85. | il
}Ei: 15125 )
—_|SBBe7_. | .
JTP-5-15 ; 5
_ TP-5-7 . . . . L L Az N
B48S11-3 B48S10-7 ~ |B4SE1-8 [B“El-s
B48S11-3 -
B48S1-6
B48S3-10
B48S5-6
B48S7-7
B48S8-7
[B48S9-8

MACTEC



Table 3A-5(a)
Soil Constituents Average Concentrations for VOCs in Sub-area 2A: Demolished Area

Boeing Tract 1, St. Louis, Missouri

September 2004

. VOCs.
. 1 = . ‘ ]
| g - 2 1 é I e

Sample ID f 1 é 2 é : .:o ', E 1 3 '

lets|elel |¢]¢

| & 218 E| = €l g

, E Q Q ] 9 | 8 E

N | & E E § S| H

g8 HEIREE:

. N .- = B | IR~ - =
Non- Residential Worker . . . .
B51W1-6 25 4.3 25 0.5 0.5 25 0.5 25
B51W2-6 25 NA 25 NA NA 25 NA 90
B51W4-6 2.5 2.5 2.5 53 39 2.5 2.5 2.5
Sidewall (na) 25000 NA 25001 ND ND 57 ND NA
52-1 (0-1) ND NA ND ND 12 ND ND NA
52-2 (0-1) ND NA ND ND 26 ND ND NA
B-7 (na) 102 NA - 28 NA NA 5.3 NA NA
B-8 (na) 218 NA 28 NA NA 5 NA NA
B-2002 (6-7.5) - 225 NA 25 NA NA 13 NA NA
Average Concentration - ;
Only Samples With 442.5 34 ]375.786] 2.9 10.6 }18.971 39.167
VOC Detections
Construction Worker : IR L - «
lIB5S1W1-6 25 4.3 25 0.5 0.5 25 0.5 25
B51W2-6 25 NA 25 NA NA 25 NA 904
BS1W3-12 2.5 2.5 2.5 4.8 10] 2.6 2.6 2.5
B51W4-6 2.5 2.5 2.5 5.3 3.9 2.5 2.5 2.5
Utank (na) 25001 NA 25001 ND ND 472 ND NA
Sidewall (na) 25001 NA] 2500 ND| ND §71 ND] NA
52-1 (0-1) ND NA ND NDJ 12 ND ND NA
52-2 (0-1) ND NA ND ND 26 ND ND NA
B-7 (na) 102 NA 25 NA NA 5.3 NA NA
B-8 (na) 218 NA 28 NA NA 5 NA NA
B-2002 (6-7.5) 225 NA 25 NA NA 13 NA NA
Average Concentration -
Only Samples With 622,22 | 3.10 ] 570.33 ] 3.53 | 1048 67.49 ] 1.87 | 30.00
VOC Detections
Notes:

ug/kg - micrograms per kilogram

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area.

Non Residential Worker - above groundwater table in the area
Construction Worker - above a depth of 20 feet bgs

VOCs - Volatile Organic Compounds
na - not available

NA - Not Analyzed

ND - Not Detected

Bold indicates a detection
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Table 3A-5(b)

Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area Non-Residential Wonjker

-Boeing Tract 1, St. Louis, Missouri

Constituent
Fractions

B51W2-6

B-7 (na)

B-8(ha) | B-27 (iig)

B-2002 (6-7.5)

Overall
Area
Average -

Side Wall

TPH - DRO_

| TPH - DRO

8/10/1993

NA]

vNA_ .

7/2/2003

12,100}

45,920

640,002"
N
N

7/23/2003

NA

NA

AVERAGE TPH-DRO |

SEPHCOR MR i

45920

”;,Q@Jﬁ@jétf

_118,086

TPH - GRO

i N

7/2/12003.

5.000] _

15,100

,MJFJTHJGROQ
N

7/23/2003

NAY

(TPH - ORO

AVERAGETPH - GRO

NAIL

15,000 - §

7/2/2003

NAp

7/23/2003

NA

Notes:

AVERAGE TPH - ORO |

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area.
Non Residential Worker - above groundwater table in the area
Construction Worker - above a depth of 20 feet bgs

ug/kg - micrograms per kilogram

TPH - Total petroleum hydrocarbon

DRO - Diesel range organic
GRO - Gasoline range organic
ORO - Oil range organic

Bold indicates a detection

NA - Not analyzed

1of2
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Soil Constituents Average Concentrations for TPHs in Sub-area 2A: Demolished Area Construction Worker
Boeing Tract 1, St. Louis, Missouri

Constituent
Fractions

B51W2-6

B-7 (na)

Table 3A-5(b)

B8 (na)

' B-27 (na)

B-2002 (6-7.5)

U Tank

TPH - DRO

Overall
Area .
Average

TPH - DRO

8/10/1993

NA]

NAJ

Nal

NA

14,890,000

7/2/2003

2,500]

4,780]

12,100

3,215

45,920

NA

7/23/2003

NA

NA

NA

NAJ -

NA

NA

AVERAGE TPH-DRO |

2500

4,780

- 12,100.-

| 3215 | - 45920

T T4890.000._|__640000__

TPH - GRO.__

171212003

~27.000]

" 4,640]

10,400]

5,000]

15.100]

o .

| 7/23/2003

NA|

NA

NA|

NA

NA

NA

T ze0 |

_10,400 ;

15,100 - P - b

TPH - ORO.

AVERAGE TPH : GRO |- 27,000

._5.000 )

7/2/2003

2.500]

NA

NA

NA

NA[

NA

7/23/2003

NA

NA

NA

NA .

NA

'|AVERAGE TPH - ORO |

. 2500)

NA

Notes:

Groundwater table is at a depth of 7 feet below ground surface (bgs) for area.
Non Residential Worker - above groundwater table in the area
Construction Worker - above a depth of 20 feet bgs

ug/kg - micrograms per kilogram

TPH - Total petroleum hydrocarbon

DRO - Diesel range organic
GRO - Gasoline range organic
ORO - Oil range organic

Bold indicates a detection

NA - Not analyzed

September 2004

20f2

MACTEC



Tal
for M:nkb&z 2A: Demolished Area Non-Residential Werker
i .

Seil C ge C
Beeing Tract L St. Louls, Missourl
’ Metals
_(epfke)
Sample ID ]
™ g E |z 4 g % 5 g
=] 8 3 = 5 ke & g E - ) 2 E 2
g e | B |8| 5| 8§ 58| 3| & . g s {g| & g1,
s |Ee]& |2 |E|s| 3 |e|s|¢6| & (3]s |2 1&lE] & [B]12]1¢%
[52-1 (0-1) &I n, 8,400,000, 4,56 15,100 14 29, 1 143, 33 15, 1 000 130,600} 3. 4!
[52-1 (1-2) 3, 1 1. 19, 38, 2,350, €13,000] 26 19, 1,160 3 39, 44,1
22 (0-1) 0 8 4 9. 21 140, 7,510,800 249 112| 14, 10, 1 34,100] 219
-2 (1-2) : 004 4 13,000 21,600,000 22,600 2,560,000 444,000f 23 13,900 1,140,000] 1,580,000] 31,600] 38,
B51W4-6 NA NA| NA NA NA NA| NA| NA NA| NA NA 8530 NA NAJ - NA NA| NA| NA NA| N.
Average Concentration - . ,
Only Samples With 16,175,000 3,785 38875 189,250 1,106 730 8,307,500 17400 6,128 33,528 19,425,000 46,166 3,600,000 362250 | 49 | 15750 1,427,500 | 1,920,000 | 34,3751 86,675
Metals Detections . .
Nowes:
sg/kg - micrograns per kilegram
Growndwatcr table is at a depth of 7 foct betow ground sarface (bgs) for arce.
Nom Residential Weorkzr - sbove groeadwater able in the srea
Construction Worker - shave a depth of 20 fect bgs
NA - Not Analyzed
Table 3A-5(c)
Soil Constituents Average Concentrations for Metals in Sub-area 2A: Demelished Area, Caenstruction Worker
Boeing Tract1, St Louls, Missour]
. . Metas
Sample ID E 17
E % g § E é & Y g % a g i
g & : g g 4 8 g ¢ gl § % E |2
. s |E| & =3 3 | gl 5| B 3| & sl e | £ [8|%]|¢8
_ B i - . = (] M (8] 8 . O : S N E E E i 3 I - m._«»> N
[52-1 (0-1) 14,260,000/ 3, 34,700 201 L130] 2435 8, 16,180, 4 . 15100 14, 29, 1,980,600 143,000] 33 15,200} 1,260,000] 2,930,000] 32,500] 45,
[52-1 (1-2) 17,460,000 3, M 254 1270] 2435 3,780,000 17,509 11,200 13 19, 30 €13 26 19, 1,160, 1 39 4,1
[52-2 (0-1) 14,200,000 4,950 60,400 129, 943 190 16, 28, 4,428 9. 21 140, 7,516, 249, 112 14,000 2,210,800] 3,340,000] 34,100] 219
52-2 (1-2) 18,960,000 3,160 29, 173, 1 2435 5,050, 15,800 4,320 13,000 21, 444,000] 23, 13,960 l,lw 1,580,000] 31
BS1W3-12 NA NA NA] NA| NA| NA| NA| NA| NA) NA NA/ 7810, NA] NA] NA NA NA| NA| NA NA]
IBSIWJ—_6 NA NA NA NA| NA| NA| NA NA NA NA NA 8530 NA NA] NA| NA NA| NA| NA| NA!
Average Concentration -
Only Samples With 16,175,000 3,788 8875 189,250 1,106 730 8,307,500 17460 6,125 33,528 19,425,000 39,773 3,500,000 362250 | 49 | 15750 1,427,500 | 1,920,000 | 34,375 86,675
Metals Detections
Netes:
ug/kg - micyograms per kilogrn
Grousdwater table it at 8 depth of 7 feet below gronnd sarface (bgs) for avea.
Nom ia] Worker - above groandwater table in the arca
Constraction Wocker - above a depth of 20 foct bgs
NA - Not Asalyzcd
MACTEC
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Table 3A-7(a)

Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A:

Demolished Area
Boeing Tract 1 St. Louis, Missouri

BSIW1W

B51W2W

B51W4W

B-7 817] _130] 20 NAl 33| 140)
Average Concentration -
Only Samples With 220.35 34 7 55 ] 415 | 2433] 81
VOC Detections
Notes:

ug/l - micrograms per liter
VOCs - Volatile Organic Compounds
NA - Not Analyzed

Bold indicates a detection

September 2004
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for YOCs in Sub
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Table 38-5(s)

Bocl

Soll Constituents Average C

VOCs  Volstile Organic Compounds
NA « Not Analyzad
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om Worker » shows 8 depth of 30 ot hgs
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Tqbleg(b)

Soil Constituents Average Concentrations for TPHs in Sub-area 2B: Demolished Area Non-Residential Worker

Boeing Tract 1, St. Louis, Missouri

Overall
Coustituent sB-207 | sB-256| sB266 | sB-306 | sB-316 |sB-337| sB-5557 Area
Fractions v ‘ . Average
' f. (ug/kg)
TPH - DRO B B , . | TPH-DRO
2/5/1998 NA NA NA NA NA| NA] 1,900,000{
12/4/2000 NA! NA NA NA NA NA NA]
12/5/2000 NA| NA NA NA NA NA NA
12/6/2000 900,000} NA NA NA NA NA NA|
9/5/2001 * NA| 9,300] 1,400,000} - NA NA NA NA
9/6/2001 NA NA NA| 1,400,000] 110,000} 5,500] NA
10/15/2001 NA NA| NA - NA NA NA NA
11/11/2002 NA NA NA] NA NA| NA| NA]
AVERAGE TPH.-DRO. ‘| 900,000 [ 9300 | 1400000 .§ 1400000 | 110,000 ] 5500 } 1,900,000 N "817,829,
TPH-GRO . ..~~~ I - — |[TPH-GRO
2/5/1998 NA NA NA NA NA NA 180,000
12/4/2000 NA NA NA| NA| NA NA| NA]
12/5/2000 NA| NA NA| NA| NA| . NAJ . NA.
12/6/2000 1,500 NA NA NA| NA NA ~NA|
9/5/2001 NA 2,000} 200,000] NA NA NA NA|
119/6/2001 NA NA NA| 20,000§ 2,000} 2,000 NA|
10/15/2001 NA NA| NA NA NA NA _ NA!
AVERAGETPH-GRO _| 1,500 ] 2,000 [ . 200000 | " 20,000 ] .-2,000° ‘| 2,000 180,000 |} * 582
PH-ORO . — e = — PR
112/4/2000 NA| NA NA NA| NA NA
(l12/5/2000 NA|  NA NA NA NA: NA
fl12/6/2000 1,500] NA NA NA NA NA
97512001 NA]  2,000]: 200,000} NA NA NA NA
#19/6/2001 NA NA| NA| 20,000]  16,000] 2,000} NAl
10/15/2001 NA NA NA| NA| NA NA NA
11/11/2002 NA NA| NA - NA NA NA NA
AVERAGE TPH-ORO_ |.. 1500 | 2000 | . 200000 | 20,000 | 16000 . 2,000_] S Ty
Notes:
Groundwater table is at a depth of 7 feet below ground surface (bgs) for area. DRO - Diesel range organic
Non Residential Worker - above groundwater table in the area GRO - Gasoline range organic
Construction Worker - above a depth of 20 feet bgs ORO - Qil range organic
ug/kg - micrograms per kilogram Bold indicates a detection
TPH - Total petroleum hydrocarbon NA - Not analyzed
September 2004 lof2
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9-N-A (0.5-1)

-12-S-A (0.5-1)

-12-S-8

- 1 2-|

1A-1

1B-1

1A-1 (1-2)

Melals Detections

Ounly Samples With

Average Concentration -

MACTEC

20f2

tabe jm the arca

2 depth of 7 fect beksw

] Werkes - shave
Consraciion Worker - sbave a depth of 20 foct bys

NA - Net Analysed

September 2004

sg/kg - micrograms pes Kilogram

Nen



September 2004

Table 3C-5(a)
Soil Constituents Average Concentrations for VOCs in Sub-area 2C:
Demolished Area

Boemg Tract 1 St. LOlllS, Missouri

Notes:

ug/kg - micargrams per kilogram

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area.
Non Residential Worker - above groundwater table in the area
Construction Worker - above a depth of 20 feet bgs

VOCs - Volatile Organic Compounds
NA - Not Analyzed
Bold indicates a detection

__ VOCstugkg)
Sampl'e b : 1 E © 1 g
: 1 | 5 E | =
(8188 g
Non- Resndentlal Wotken . o . :
Average Concentration -
Only Samples With
VOC Detections
Construction Worker L ]
B48E1-8 2.5 2.5 5.8 2.5 2.5|
B48S1-6 3071 227] NA] 3000] 829)f
B48S3-10 98] 346] NA 52| 254)
B48S5-6 571 251 NA] 354] 670}
B48S7-7 25 25] NA 76) 273
B48S8-7 125] 408] NA] 1090] 461
Average Concentration -
Only Samples With 102.42{172.25] 5.8 |762.42}414.92
VOC Detections ' _

MACTEC
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Table 3C-5(b)

Soil Constituents Average Concentrations for TPHs in

Constituent
Fractions

Sub-area 2C: Demolished Area
Non-Residential Worker

Boeing Tract 1, St. Louis, Missouri

B4ss11:3 |

Overall
Area
Aver'age

11/14/2002

11/15/2002

11/19/2002

11/20/2002

11/21/2002

[i6/30/2003

1,330,000

[7/23/2003

AVERAGE TPH: - DRO '

NA|

TPH - GRO

11/14/2002 N

11/15/2002 NAll
11/19/2002 NAl
11/20/2002 NAl
{l6/30/2003 13,000}

|7/23/2003 , NAl
AVERAGETPH-GRO ~ | 13,000 _ || . 13;000.
TPH-ORO ~ || TPH- ORO
11/14/2002 NAl ‘
11/15/2002 NA|
11/19/2002 NA|
11/20/2002 __NAl
[l6/30/2003 34,000

7/23/2003 :

Notes:

Groundwater table is at a depth of 5 feet below ground surface (bgs) for area.

Non Residential Worker - above groundwater table in the area

Construction Worker - above a depth of 20 feet bgs
ug/kg - micrograms per kilogram

TPH - Total petroleum hydrocarbon

DRO - Diesel range organic

GRO - Gasoline range organic

ORO - Oil range organic

Bold indicates a.detection

NA - Not analyzed

lof2
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' Table 3C-5(b)

Soil Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area Construction Worker
Boeing Tract 1, St. Louis, Missouri

Conistituent B4ss10-7 | Bassi1-3 B48S1-6 | B4ss3-10 | Basss6 | Bass7-7 | Basss7 | B4ss9-s
Fractions : ) . ‘
|TPH - DRO — , ~ — A
l111/14/2002 ~ NA NA 2500} NAJ NA NA NA
[t11/15/2002 NA! NA NA 2500] NA NA NA N
[t11/19/2002 NA NA NA NA! 2,500 NA| NA NAI|
{11/20/2002 NA NA NA NA NAl" - 2,500} 2,500} NAll
[111/21/2002 : 38,000] NA NA NA NA NA NA 38,000}
t6/30/2003 . NA] - 1,330,000 NA NA NA| NA NA[. NAjl
7/23/2003 NA NA . NA NA NA NA|
TPH-GRO =~ . . RS ’ T
11/14/2002 NA NA 250,000 NA NA| NA NA
11/15/2002 NA| NA . NA! 83,000 NA NA " NA
11/19/2002 NA NA NA NA! 66,000] NA NA
11/20/2002 NA NA NA NA NA 38,000] 133,000}
116/30/2003 NA 13,000] NA NAJ - NA NA NA
(772312003 NA NA NA NA|
AVERAGETPH-GRO |- "~ | 13000 | 38000 [ 133,000 ..
TPH-ORO e , . L
11/14/2002 NA NA! NA NA
"11/15/2002 NA NA NA NA
11/19/2002 " NA NA NA NA|
[111/20/2002 NA NA 2,500} 2,500
i6/30/2003 NA! 34,000} NA NA NA NA NA
NA| NA ~ NA NA| NA
Co 34000 "2.500 | 2500 L. 2500 |
Notes:
Groundwater table is at a depth of 5 feet below ground surface (bgs) for area. DRO - Diesel range organic
Non Residential Worker - above groundwater table in the area GRO - Gasoline range organic
Construction Worker - above a depth of 20 feet bgs ORO - Oil range organic
ug/kg - micrograms per kilogram . Bold indicates a detection
TPH - Total petroleum hydrocarbon NA - Not analyzed

September 2004 . _— 20f2 MACTEC



Table 3C-5(¢)

Maetals in Sub-area 2C
Demolished Area
Non-Residential Worker
and Construction Worker
Boeing Tract 1, St. Louis, Missouri
i ’ | Metals
_Gigxe)

. ) Soil Constituents Average Concentrations for

Sample ID

e T
B48E1-8 8,210
Average Concentration -
Only Samples With 8,210
Metals Detections
Notes:

ug/kg - micrograms per kilogram

Groundwater table is at a depth of 5 feet below ground
surface (bgs) for area.

Non Residential Worker - above groundwater table in the
arca

Construction Worker - above a depth of 20 feet bgs
NA - Not Analyzed

September 2004 MACTEC



Table 3-6

Groundwater Samples Used in Average Concentration Calculations in Area 2: Demolished Area
Boeing Tract 1, St. Louis, Missouri

Volatile Total P.olynucl?ar; Polychilorinated
Organic Petroleum Aromatic ~ Biphenyls Metals
Compounds ' Hydrocarbons Hydrocarbons | ' N _
BSIWIW BSIW2W e | T [BSIW3W
IB5S1W2W B5S1W3W e | Ttz T IB5SIWAW
2A  IBSiwaw : ‘ e | iz T IMW-ASW
B-7 ' e, | i T
YR _|B4SNIW 1= — T JTP-1
MW-10S _|Mw-108 #TP‘)
MwW-118 IMW-11S 1
MW-6S MW-6S" ‘
MW-7S MW-7S
MW-8S - IMW.-8S .
|MW-98 VWS )
SBI3W IsB17W I
ISBIsW ’ e .
SB20W o f‘
ATP-10 - R
|TP-11" e g
EP-16 .
ATP-17 ¥ |
. |TP-18 T
il i I
TP-2 1.
fTP-20 1
|TP:21 1
JTP-23
TP-24
{TP-25
TP-3
TP-4
=
TP-6 .
1TP-8 _ o
. . JTP9 . - s T T .
B48S1W B48E1W o | D TTie =z |BasEIW
B48S2W B48S10W PRt et DR T el
B48S3W -IB48S2wW e | ot~
B48S5W B48S3W e~ | ot T
2C B48STW B48S5W R ] DR
B48S8W B48S6W e | s e
B48SOW B48S7TW Gl D
MW-A13W B48S9W el | otew eIl
MW-A13W Pl et T
lotc: _

- -

-

September 2004

- ==L - analysis type not performed
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. Table 3A-7(a)
Groundwater Constituents Average Concentrations for VOCs in Sub-area 2A:
Demolished Area
Boem Tractl St. Louis, Missouri
le2}& ] E|
Sample ID .‘ 1 E‘" é a | -
P&} g ot |2
E - F A -~}  w
. mg. i E E _E = g F E
B51W1W 1.75) 1.75 2.5 1 3.5] 175 2.5
B51W2W 60.9 2.5 2.5 NA} NA] 60.8] 179
BSIW3W 9 25[..367 605 2:50]__2.5].__ 2.3
B51W4W 1.75) 1.75 3 101 4.8] 175 2.5
B-7 817] 130 20 NA] NA] 331 140
Average Concentration - ' I
Only Samples With 220.35 34 7 55 | 4.15 j24.325] 81
VOC Detections
Notes:
ug/l - micrograms per liter
VOCs - Volatile Organic Compounds
NA - Not Analyzed

No VOCs except methylene: chiloride détectéd-in'the sample .

Bold indicates a detection

September 2004

MACTEC



. Table 3A-7(b)

Groundwater Constituents Average Concentrations for TPHs in
Sub-area 2A: Demolished Area

Boeing Tract 1, St. Louis, Missouri
C 1 | I Overall °
Constituent 1 i .
Fractionby  {Bsiwaw | BSTVAW lpoiwaw | AT
Sample Event | | -2004 I Avgrage "
TPH-DRO - |rrH-DRO |
1/10/2002 . NA NA NA] ‘
7/2/2003 190,000 NA
7/23/2003 NA NA
7/24/2003 . NA " NA
4/30/2004 NA 250]
AVERAGE | 190000 |
TPH-GRO .
7/2/2003 1,110,000 NAJ .
7/23/2003 NA NAJ
7/24/2003 ~ NA NA
4/30/2004 NA 250
AVERAGE | L110.000) | 500
TPH-ORO - |ITPH:ORO
7/2/2003 ' 500] - NA NA .
7/23/2003 NA NA NA]
. 712412003 NA NA 75
4/30/2004 NA 250 NA]
AVERAGE ___ ]. 500 | 175 288
Notes:
ug/l - micrograms per liter ORO - Oil range organic
TPH - Total petroleum hydrocarbon Bold indicates a detection
DRO - Diesel range organic NA - Not analyzed

GRO - Gasoline range organic

September 2004 MACTEC



September 2004

Table 3A-7(c)

Groundwater Constituents Average Concentrations for Metals in
Sub-area 2A: Demolished Area

Boeing Tract 1, St. Louis, Missouri

B51W3W NA NA NA NA 22
[B51W4wW NA NA NA NA 22
|MQ-A8W 46.5 765 89 39.51 65.5
Average Concentration - T
Only Samples With 46.5 765 8.9 39.5 | 36.5
Metals Detections

Notes:

ug/l - micrograms per liter
NA - Not Analyzed

Bold indicates a detection

MACTEC



Table 3B-7(a)

Groundwater Censtituents Average Concentrations for VOCs in Sub-area 2B: Demolished Area

Boeing Traet 1, St. Louls) Missourt
VOCs (ug)
[}
© g g Z
" w0 ] ™ =z E . =3 E
z §1 8§ & 1 & w w B
=lele it E : g | & Bl |5 ¢ g g
SinpctD E[z|E[5]% s|.181¢ |53 s [E1z18|8]E §1 8|82
e | > > ‘G E B = o) & o = <
] o = 2 R e o N & & 3] B B e
1218 |E|E S |82l e(&]e|8]s N g 3] 8 21 8 15|88
1813|818l Clalclzls5|8|lz|8|2]81EE]E 2|28 |58]E i
;’5~s;z=5358‘;‘-=;‘5§§gsn3553§3,‘3
[ = = & E & g o= = a g 2
e e G e 8 e[ e EfEle{G {eld )& B |88 B [E|¢6[}F
= 1 = 1 = = = < | = : 3 A Z ' 177 E = g 1 g I 4 £ = 5
1 i 03] II , 11475, 2.s| 1 325 1 1 1
72.14] 72.14' 72.14] o 72.14] _3607. 3607. 2 14) 31541} 72.14) 72.14 nu:| 72.14]_189.4
0.5] 0.5] 0.5] 28| 0] .35] 2.11 0.5] K7 0.5, 0.5] 1.4318:
1.71 171 2.69] 7e. kTl 4.29) . 70.64 1.58] _15336] 44
1089.29§ 1089.29] 1089.29| 136,142.86] 5300.00] 1089. 15,657.14] 1089.29] 1089.29] 3267.8
0.5 .S 4381 2.26 0.5] 0. 05 0.5] 1.4583
X 495.93]  22.45] 4. 30848]  486]  7.00] 14
NA NA| 1 25, 14 27 2.5 6.6 NA 25 1
NAj 1 1 3 1 929) 1
NAl 25 B 7] 2.5) 2.5] 2.5 25| S S 2
NA| 125275] 260.5] 25|
NA| 125 125, 625 125 125| 125|
NA 125} 125 625 125 125] 125
NA 'S, 1 23] 125 25 570] 25
NA K 2621.5 25 B 5 §| S|
. NA| 03 25 03 2.5 0.5, (K 05| 0.5]
0.5, 0.5 o_sl NA| 0.5 25| .5 2.5 0.5 0.5] 0.5 0.5
206.63] 206.63] _208.19] 250.00} 235.79] 10285.00] 206.63 06]_22225] 235.79] 1028513} 235.79] 1028.75| 950.07] 235.91) 235.79] 235.79
_sI S]__NA 0.5 25 K 1.5 S 0.5] 25 JI 2.5 0.5 0.5} os| - 03]
X 2 5| X 25| NA NA] NAf- 5] 147.95] X NA| NA| 2.5] 2.5 NA| NA| NA| NA|
23 2.5) 5| 25| NA NA| NA 25| 581.2] 5} NA NA| 25, 2.5 NA| NA| NA| NA|
-23 5 X 5| NA| NA| NA 5| 25| q’l NA NA| 2.5 2.5 NA NA NA| NAL
TP-24 X X S| NA 0.5 25 X 0.5 05 0.5, 23] 0.5 2.5 0.3] 0.5 0.5] 0.5
TP-25 0.5, .5 5]___NA 0.5] 25 0.5 31 0.5 0.5, 25 03] 25| 0.5 [ 0.5] 05
TP-3 18.73] __18.73] 18.73] o. 4. 925.45] 76! 18691] 3241] 2226] 92545] 15535] 9273 130.25] 24 2203} 2082
ITP-4 1.2 1.2 1 050] 0. [XE) 60.02] 1 0. 34.44 3.89] S 0. 0.86]  0.86]
-5 I 1 I NAl 1 34375] 1 20,150] _ 1000] I 34375] _13125] 36875] 1 [l 1 916.67]
Y: 61 61 61 0. 61.58] 3075 61 61 61 61 3075. 6 307. 285.28]  61.67] 61 61.90
X 0.5, 0.5 05| N 0.5] 25) 0.3 200 0.5) 05 25 0.5 2.5 25 (X 0.5 0.5)
Average Cencentration - . T
Only Samples With 14687 | 14696 | 14990 | 4836 | 18209 | 522362 | 239.47 | 449740 | 148.18 | 185.41 | 5,22280 | 22246 | 511.89 | 32091 | 221.41 } 189.16 | 138.74 19,114.53
VOC Detections :
Notas:
/1 micrograms per Saer NA - Net Azslyzed
VOCs - Vahile Organic Compounds Beld mdicaics a detecion

September 2004 MACTEC



Tab! )
Groundwater Constituents Average Conccnu‘:r TPHs in Sub-area 2B: Demolished Area
Boeing Tract 1, St. Louis, Missouri

'ZZZZZZZZZ%%ZZZZZZZZZ7ZZ Z|2 ZZZZ§ZZZZZZ?Z?‘Z_ZZ
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Tabl )
. Groundwater Constituents Average Concentr.r TPHs in Sub-area 2B: Demolished Area . .

Baeing Tract 1, St. Louis, Missourl

TPH:GRI
107/19/2000 NA NA
12/06/2000 NA NA
§02/19/2001 NA NA|
001 NA - 50

12/06/2000 N,
02/19/2001 . NA NA NA| NA NA N,
02/20/2001 NA 50 50 NA| NA| NA NA N,
02/21/2001 NA NA NA| NA NA| NA| NA| NA NA NA NA| NA NA N,
02/22/2001 NA NA NA 380 50 NA NA NA| NA NA NA NA NA| N,
1021232001 NA| NA NA NA NA NA NA NA| NA NA NA NA NA N,
§02/28/2001 NA NA| NA NA| NA| NA 570 NA| NA/ NA NA| NA| NA N.
0970572001 NA NA| NA NA| NA| -NA NA 2,000 2000 NA 590 NA| NA NAI
§09/06/2001 NA| NA| NA . NA NA| NA| NA NA NA 430 NA 5000! 50000 50000
10/15/2001 NA NA NA| NA NA NA| NA| NA| NA| NA| NA NA| NA/ N,
10/17/2001 NA NA NA NA NA NA NA| NA| NAl NA NA| NA NA| N,
11/11/2002 500 NA NA NA NA NA NA NA NA| NA NA| NA NA| N,
106/17/2003 NA 500 50 NA NA NA NA| NTA:] NA NA NA NA| NA
106/19/2003 NA| NA NA 540 6,800 NA| NA NA NA NA NA NA NA
f06/25/2003 NA NA| NA NA| NA| NA NA| NA| NA NA| NA! NA| NA
0672612003 NA NA NA NA NA NA NA NA| NA| NA NA NA NA| N,
106/27/2003 170 NA NA NA| NA| NA| NA NA NA NA NA N,
N
N,

‘Notes:

up/l - microgrems per liter ‘ORO - Oil renge organic
TPH - Total petroteum hydrocarbon Bold indicstes & detection
DRO - Diesel range organic NA - Not snatyzed

September 2004 , ' Page 2014 MACTEC



. Table 3B-7(b)
Groundwater Constituents A Concentrations for TPHs in Sub-area 2B: Demolished Area

Boeing Tract 1, St. Louis, Missouri

ZZE%ZZZZZZZ%E%%&ZZZZZZZ?%;%ZZZZZZZZZZZZZ ‘

fos08/2002 NA NA NA NA NA NA| NA| * - 7,500 NA| NA NA| NA NA NA

108/13/2002 NA NA NA NA NA NA NA NA NA| NA| 2,700 NA NA NA
f11/11/2002 NA| NA| NA NA NA NA NA NA NA} NA NA NA NA| NA

12/05/2002 - NA NA| NA) NA NA NA NA NA . NA NA 2,500 NA NA NA

12/09/2002 NA| NA| NA NA NA NA| NA 9,100 NA NA NA NA NA NA|

12/11/2002 NA NA NA NA NA| NA| NA NA NA| NA) NA| - NA NA| NA
0311212003 NA NA NA NA NA NA NA NA NA NA NA) NA NA NA
J03/18/2003 NA NA NA NA NA NA NA NA NA NA 1,600 NA NA| NA

103/19/2003 NA NA NA| NA NA NA| NA 13,000 NA NA NA| NA| NA NA
1032112003 NA NA NA| NA NA NA| NA NA NA NA NA| NA| NA NA
106/17/2003 NA NA NA NA NA NA| NA| NA NA NA 50 NA NA NA

J06/19/2003 NA NA NA| NA NA NA NA NA| NA NA NA| NA NA) NA|
J0s6/25/2003 NA NA NA| NA NA| NA NA| NA NA) NA| NA NA NA NA]

0672672003 S0 NA NA NA NA| NA| NA NA 50] - NA NA| NA NA NA]

106/27/2003 N NA NA| NA| NA NA| NA 50 NA) NA NA NA NA NA NA]

4/30/2004 NA NA NA| NA NA NA NA NA NA]

5/4/2004 .

September 2004 Page3of4 MACTEC



Groundwater Constituents A. Ci

Boein

Table 3B-7(b)

oncentrations for TPHs in Sub-area 2B: Demolished Area
Tract 1, St. Louls, Missouri

zzzzzzzzz;g;z rar4rdid

3
S

zzzzzzgzzzzz
FPZIEZES S

z|zlzl=l=|=

Stptember 2004
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Groundwater Constituents Average Concentrations for Metals in Sub-area 2B:

Sample ID

Table 3B-7(c)

Demolished Area

Boeing Tract 1, St. Louis, Missouri

. Metals (ug/l) '

3.7 440 -

Notes:

ug/l - micrograms-per liter
NA - Not Analyzed

Bold indicates a detection

September 2004

[TP-9 130] 1600

Average Concentration -
Only Samples With
Metals Detections

66.85| 1020 | 3.

MACTEC



. Table 3C-7(a)

Groundwater Constituents Average Concentrations for VOCs in
Sub-area 2C: Demolished Area
Boeing Tract 1, St. Louis, Missouri

VOCs
(ugh)
E A
Sample ID I § a
‘E‘ LN <
| 8§ B I
1 E : é : =
m 5 g
AHEHE

, =1 81¢ E '
) E E . fomt -
B48SIW - 569] 25| 250 25] 25
B48S2W 921 24 99] 25 2.5
B48S3W 14.6 2.5 2.5] 16.1 2.5
B48S5W 248] 53] 25 36 171
B48S7TW 257 25 25] 59.6] 23.6
. B48S8W 2221 25] 25] 25 25
B43SOW 061] 025] NA|] 25] 0.75
MW-A13W 44] 180] 59 125 15

Average Concentration - .
Only Samples With 1202.739] 27.444] 11.629] 16.775} 8.3063

VOC Detections

Notes:

ug/l - micrograms per liter

VOCs - Volatile Organic Compounds
NA - Not Analyzed

Bold indicates a detection

September 2004

MACTEC



Table 3C-7(b)
. Groundwater Constituents Average Concentrations for TPHs in Sub-area 2C: Demolished Area

Boeing Tract 1, St. Louis, Missouri

) Overall
. Constltugnt ‘ : ) Area
Fraction by |B4SEIW |B48S10W. [B48S2W |B48S3W [B48SSW  |B48S6W |B48STW [B48SIW MW-A13W Average
Sample Event | . g
TPH-DRO i , ‘ - , . _ 4[TPH-DRO |
11/14/2002 NAI NA NAJ NAJ NA NA NA NA NA|
11/15/2002 NA NA 500] 500§ NA| NA| NA NA NA|
11/19/2002 NA! NA! NA! NA 500 500 NA! NA NAl
11/20/2002 NA NA NA NA NA NA| 500] NA| NA
11/21/2002 NA 180} NA| NA| NA NA| NA 1,000} NA
7/1/2003 NA NA| NA| NA| NA -NA ~ NA NA NA
712312003 420 NA| NA NA NA NA NA NA NA|
AVERAGE |-~ 420 | = 180 o] 500 .} o) 5007 [ 12000 f 513"
TPH-GRO ~~ A ’ B CLT S L f TPH-GRO
11/14/2002 NA| NA NA NA| NA NA NA“
11/15/2002 NA NA| 1,160 1,746 NA NA| NA NA NA|
11/19/2002 NA NAl 301,200 500 NA NA NAJ|
11/20/2002 NA NA NA NA]  207,200] NA NA|
3/20/2003 NA NA| NA NA NA NA 3,300}
7/1/2003 NA NA NA NA NA NA NAIl
7/23/2003 500] NA NA NA NA NA NAJ|
AVERAGE * ]:::500° |} i) 1,746 ). 301,200 0. o b T 3,300 | 73658‘
TPH.ORO .. - .. .. |TPHORO
11/14/2002 NA| NA| NA NA| NA NA| NA|
11/15/2002 NA 500} NA NA NA NA| NA|
11/19/2002 NA NA| 500} 500} NA NA NA
11/20/2002 NA NA NA NA 500] NA| NA
7/1/2003 NA NA NA NA NA NA NA
7/23/2003 75 NA! NA] NA! NA NA NA
AVERAGE | 75 | 500 | s00 J. 500 | N R ‘ 429
Notes:

ug/l - micrograms per liter

TPH - Total petroleum hydrocarbon
DRO - Diesel range organic

GRO - Gasoline range organic

September 2004

ORO - Oil range organic
Bold indicates a detection
NA - Not analyzed

MACTEC
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Table 3C-7(c)
Groundwater Constituents Average -
Concentrations for Metals in Sub-area 2C:
Demolished Area

Boeing Tract 1, St. Louis, Missouri

~ SampleID

B4SE1W

Average Concentration -
Only Samples With
Metals Detections

Notes:

ug/!l - micrograms per liter
NA - Not Analyzed

Bold indicates a detection

MACTEC



‘Table 3-8
‘ Historical Groundwater Data for Area 2: Demolished Area
Boeing Tract 1, St. Louis, Missouri

W"_ Sub-area Sampling Date Benzene " Toluene Ethylbenzene | Xylenes
P (ug/L) (ug/L) (ug/L) (ug/L)
IMW-A19 2A 1/24/1990 6400 " 1540 26000 6000
6/5/1990 790 20 10 25
6/20/1991 85 7 <5 17
77611993 14 2 4 55
4/26/1994 12 <5 18 23
1/13/1995 11 <5 <5 4
12/26/1996 11 <5 <5 <15
- [Mw-A7 2A 6/5/1990 <5 <5 <5 <15
"M 716/1993 <5 <5 <5 <15
IMW-A16 2A 1/24/1990 15 11 100 38
6/5/1990 <5 <5 <5 <15
6/20/1991 <5 <5 <5 <15
7/16/1993 <5 <5 <5 <15
4/26/1994 <5 <5 <5 <15
1/13/1995 <5 <5 <5 <15
12/27/1996 <5 <5 <5 <15
7/14/1997 <5 <5 1 <15
- IMW-AT0 2C 6/5/1990 1200 140 35 900
1710/1991 1500 60 90 120
6/20/1991 <5 <5 <5 <15
71611993 " 62 <5 <5 <15
4/26/1994 <25 <25 <25 <75
1/13/1995 11 <5 <5 4
12/27/1996 11 <5 <5 <15
MW-A12 2C 1/24/1990 5000 1600 8000 11800
‘ 1/10/1991 80 15 <5 <15
7/6/1993 <5 <5 1 <15
4/26/1994 <5 <5 <5 <15
1/13/1995 <5 <S5 <5 <15
12/27/1996 <5 <5 <5 <15
7/14/1997 8 <5 <5 <15
IMW-A13 2C 6/5/1990 26000 60 20 20
. 1/10/1991 12000 <5 120 <150
6/20/1991 <5 <5 <5 <15
716/1993 5700 42 <5 <15
4/26/1994 3810 <25 <25 <75
1/13/1995 <5 160 <5 6
12/27/1996 2080 <5 <5 <15
7/14/1997 1040 27 4 <15
1/29/1998 3200 33 <5 <15
1/5/1999 125 6 <5 <5
6/13/2000 79 <5 <5 <15
4/30/2002 p7) <5 <5 <5
3/20/2003 4 5 180 15|
Notes: - : T

< Less than detection limit shown
ug/L: micrograms per liter

~ September 2004 : The RAM Group



Table 3-

9

Historic Free Product Thicknesses for Area 2: Demolished Area

Boeing Tract 1, St. Louis, Missouri
Sub-area 2A Sub-area 2B
MW-A19 (RW-A19) MW-9S MW-108 TP-6
Product Product Screened Product Screened Product Screened
Date Thickness ?;‘;‘:‘;‘)) lnst:'::‘;:! Date Thickness l();e&tl(:r:; Interval Date Thickness I();e:ltl(lf:(; Interval Date Thickness I(’;&ﬂ('f:; Interval
(ft) (ft) (ft) (ft) (ft) (ft) (ft)
9/7/1989 0.02 2.5-12 12/20/2000 11 12/12/2000 Installed 9/5/2001 Installed
9/26/1989 <0.01 2.5-12 2/21/2001 0.00 4.79 6-16 2/20/2001 Sheen 6.73 5-15 9/5/2001 Sheen 6.65 6-16
1/14/1990 0.00 2.5-12 7/27/2001 0.00 4.29 6-16 7/27/2001 Sheen 731 5-15 12/18/2001 Sheen 5.63 6-16
2/0/1990 Trace 2.5-12 10/30/2001 Sheen 437 6-16 10/29/2001 Sheen 6.90 5-15 3/5/2002 0.00 5.99 6-16
12/19/2001 0.00 3.91 6-16 12/19/2001 Sheen 6.71 5-15 6/3/2002 0.00 5.44 6-16
8/20/1993 Inaccessible 2.5-12 3/5/2002 0.00 4.75 6-16 3/5/2002 0.02 6.50 5-15 8/13/2002 0.00 6.25 6-16
8/27/1993 Inaccessible 2.5-12 5/30/2002 0.00 4.06 6-16 6/3/2002 Sheen 6:61 5-15 12/5/2002 Sheen 7.41 6-16
9/9/1993 0.00 3.41 2.5-12 8/8/2002 0.00 4.98 6-16 6/17/2003 Sheen 6.10 5-15 3/18/2003 0.00 5.30 6-16
9/16/1993 0.00 343 2.5-12 12/11/2002 0.00 5.06 6-16 5/4/2004 0.01 6.49 5-15 6/17/2003 0.00 4.63 6-16
9/23/1993 0.00 328 25-12 3/21/2003 Sheen 449 6-16
12/27/1994 0.00 3.85 2.5-12 6/27/2003 <0.01 3.96 6-16
11/30/1995 NA NA 2.5-12
12/27/1995 NA 429 2.5-12
1/31/1996 NA NA 2.5-12
5/30/1996 NA 333 2.5-12
12/26/1996 NA 43 2.5-12
Note:
ft: Feet
NA: Not Available
Highlighted depths to GW above top of screened interval
September 2004 Page 1 of 2 The RAM Group




Table 3-9
Historic Free Product Thicknesses for Area 2: Demolished Area
Boeing Tract 1, St. Louis, Missouri

Sub-area 2C
MW-A10 MW-A12 MW-A13
Product Screened Product Screened Product Screened
Date | Thickness ‘(’;&,"('f:; Interval |  Date | Thickness Dcew""('fg' Interval |  Date | Thickness 1(’;"‘;,"(';‘)’ Interval
(ft) (ft) (ft) (ft) (ft) (ft)
9/7/1989 0.01 4.5-14.5 1/4/1990 1.13 4.5-145 1/4/1990 0.00 4.5-14.5
9/26/1989 <0.01 4.5-14.5 2/1/1990 0.00 45-145 2/1/1990 0.00 4.5-145
1/4/1990 Trace 4.5-14.5
2/1/1990 0.00 4.5-14.58 || 8/11/1993 0.00 3.96 4.5-14.5 8/11/1993 0.00 5.08 4.5-14.5
8/20/1993 0.00 431 4.5-145 8/20/1993 0.00 5.15 4.5-145
8/11/1993 0.03 4.74 45-14.5 || 8/27/1993 0.00 431 4.5-14.5 8/27/1993 0.00 5.01 4.5-14.5
8/20/1993 0.02 4.77 45-14.5 9/9/1993 0.00 434 4.5-14.5 9/9/1993 0.00 5.02 4.5-14.5
8/27/1993 0.00 4.16 4.5-14.5 || 9/16/1993 0.00 430 45-145 9/16/1993 0.00 4.98 4.5-14.5
9/9/1993 0.06 4.14 45-145 || 9/23/1993 0.00 3.83 4.5-14.5 9/23/1993 0.00 487 4.5-14.5
9/16/1993 0.02 4.14 4.5-14.5 || 12/27/1994 0.00 4.78 4.5-145 || 12/27/1994 0.00 5.23 4.5-14.5
9/23/1993 0.00 4.11 4.5-14.5 || 12/27/1994 0.00 6.49 4.5-145 || 12/27/1994 0.00 5.62 4.5-14.5
12/27/1994 0.00 4.36 4.5-14.5 1/26/1995 0.00 5.05 4.5-145 1/26/1995 0.00 522 4.5-14.5
12/27/1994 0.00 5.16 4.5-14.5 || 4/27/1995 0.00 4.23 4.5-14.5 4/27/1995 0.00 5.15 4.5-14.5
1/26/1995 0.00 434 4.5-145 5/25/1995 0.00 5.40 4.5-14.5 5/25/1995 0.00 4.94 4.5-14.5
4/27/1995 0.00 4.50 45-145 6/29/1995 0.00 422 4.5-14.5 6/29/1995 0.00 4.92 4.5-14.5
5/25/1995 0.00 4.10 4.5-14.5 7/27/1995 0.00 434 4.5-14.5 7/27/1995 0.00 4385 4.5-145
6/29/1995 0.00 430 4.5-14.5 || 9/28/1995 0.00 5.21 4.5-145 9/28/1995 0.00 5.38 4.5-145
7/27/1995 0.00 3.83 4.5-145 11/30/1995 NA 532 4.5-14.5 11/30/1995 Sheen 5.54 4.5-14.5
9/28/1995 0.00 4.68 4.5-14.5 f| 12/27/1995 NA 483 4.5-14.5 || 12/27/1995 NA 535 4.5-14.5
11/30/1995 NA 4.59 4.5-145 1/31/1996 NA 481 4.5-14.5 1/31/1996 NA 552 4.5-14.5
12/27/1995 NA 4.50 4.5-14.5 || 2/29/1996 NA 5.11 4.5-14.5 2/29/1996 Sheen 5.61 4.5-14.5
1/31/1996 NA 4.53 4.5-145 3/28/1996 NA 4.82 4.5-14.5 3/28/1996 NA 5.19 4.5-14.5
2/29/1996 0.00 4.75 4.5-14.5 4/25/1996 3.95 4.5-145 4/25/1996 4.63 4.5-14.5
3/28/1996 NA 433 4.5-145 || 5/30/1996 NA 4.47 4.5-14.5 5/30/1996 NA 5.03 4.5-14.5
4/25/1996 NA 342 4.5-14.5 7/2/1996 NA 448 4.5-145 7/2/1996 NA 5.02 4.5-14.5
5/30/1996 NA 4.20 4.5-14.5 7/31/1996 NA 4.84 4.5-145 7/31/1996 NA 5.02 4.5-145
7/2/1996 NA 4.02 4.5-14.5 || 9/19/1996 NA 5.08 4.5-14.5 9/19/1996 NA 5.32 4.5-14.5
7/31/1996 0.01 4.21 4.5-14.5 {| 9/30/1996 NA 4.60 4.5-14.5 9/30/1996 NA 4.89 4.5-14.5
9/19/1996 NA 4.69 4.5-14.5 || 10/17/1996 NA 491 4.5-145 || 10/17/1996 0.01 5.88 45-145
9/30/1996 NA 443 4.5-14.5 I 11/15/1996 NA 5.12 4.5-14.5 || 11/15/1996 0.00 5.43 4.5-14.5
10/17/1996 0.01 5.14 4.5-14.5 12/26/1996 NA 5.18 4.5-14.5 12/26/1996 Sheen 5.60 4.5-145
11/15/1996 0.00 449 4.5-145 3/31/1997 NA NA 4.5-14.5 3/31/1997 0.00 5.08 4.5-145
12/26/1996 Sheen 4.69 4.5-14.5 1/14/1998 Sheen 5.05 4.5-145
3/31/1997 0.00 4.85 4.5-145 1/28/1998 Sheen 5.23 4.5-14.5
1/14/1998 Ir ibl 45145 | 2/13/1998 Sheen 5.35 4.5-14.5
1/28/1998 Inaccessible 4.5-14.5 2/27/1998 Sheen 5.07 4.5-145
2/13/1998 )i ible 45-14.5 3/13/1998 Sheen 5.08 4.5-14.5
2/27/1998 Inaccessible 4.5-14.5 3/25/1998 Sheen 5.01 4.5-145
3/13/1998 Inaccessible 4.5-14.5 4/9/1998 Sheen 5.55 4.5-14.5
3/25/1998 Inaccessible 4.5-14.5 4/22/1998 Sheen 5.48 4.5-14.5
4/9/1998 Inaccessible 4.5-14.5 5/7/1998 Sheen 5.15 4.5-14.5
4/22/1998 Inaccessible 4.5-145 5/21/1998 Sheen 5.67 4.5-14.5
5/7/1998 Inaccessible 4.5-14.5 6/5/1998 Sheen 4.54 4.5-14.5
5/21/1998 Inaccessible 4.5-14.5 6/24/1998 Sheen 4.76 4.5-14.5
6/5/1998 Inaccessible 4.5-14.5 7/13/1998 Sheen 4.89 4.5-14.5
6/24/1998 Inaccessible 4.5-145 7/22/1998 Sheen 5,07 4.5-145
7/13/1998 Inaccessible 4.5-14.5 8/26/1998 Sheen 5.61 4.5-14.5
7/22/1998 1 ible 4.5-14.5 9/14/1998 Sheen 5.16 4.5-14.5
8/26/1998 Inaccessible 4.5-14.5 9/28/1998 Sheen 4.95 4.5-14.5
9/14/1998 Inaccessible 4.5-14.5 10/12/1998 Sheen 5.05 4.5-14.5
9/28/1998 Inaccessible 4.5-14.5 10/22/1998 Sheen 5.02 4.5-14.5
10/12/1998 Inaccessible 4.5-14.5 11/5/1998 Sheen 4.75 4.5-14.5
10/22/1998 Inaccessible 4.5-14.5 11/18/1998 NA 5.03 4.5-14.5
11/5/1998 Inaccessible 4.5-145
11/18/1998 Inaccessible 4.5-14.5 3/20/2003 Sheen 3.96 4.5-145
Note:
ft: Feet
NA: Not Available
Highlighted depths to GW above top of screened interval
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Table 3A-10(a)
Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2A: Demohshed Area

Boengct 1, St. Louis, stsoun
Ratio of Max Co'ﬂcénfra'ﬁbn . i i .
Constituents of Concern # of Samples| # of Detects Dm:o Max Détected Average Background Ma;xw
. Concentration (ug/kg) (w | (ugfg) Backm‘md

Volatilé Organic Compounds (VOCs) , e N :

Benzene 12 3 0.51 225 443 NA N/A
IDichlorodifluoromethane 2 11 1.26 43 34 NA N/A
JEthylbenzene j 12 3 0.07 28 376 - NA N/A
[Methylene chloride 7 1 1.83 5.3 2.9 NA N/A

[Tetrachloroethene 7 3 245 . 26 : 11 NA N/A

[Toluene 12 3 3.00 57 19 NA N/A

[Xylenes, Total 3 1 2.30 90 39 NA N/A

Total Pétrdlem Hydrgcarbons (TPH) o oLt C .y N

TPH DRO 8 5 5.42 640,000 118,086 NA N/A

TPH GRO 7 4 2.17 27,000 12,428 NA N/A

TPH ORO 3 0 . N/A ND 2,500 : NA N/A

[Aluminum 5 4 1.17 18,900,000 16,175,000 41,000,000 N

[Antimony 5 4 1.31 4,950 3,785 520 Y

Arsenic 5 4 1.55 60,400 38,875 9,200 Y
|Barium 5 4 1.34 254,000 189,250 725,000 N
IBeryllium 5 4 1.15 1,270, 1,106 800 Y
kCadmium 5 1 3.00 2,190 730 <1,000 Y
fCalcium 5 4 1.93 16,000,000 8,307,500 3,300,000 Y
JChromium . 5 4 1.16 20,200 17,400 58,000 N
fCobalt 5 4 1.83 11,200 6,125 10,000 Y
KCopper 5 4 2.77 -~ 93,000 33,525 13,000 Y
Jiron 5 4 i.13 21,900,000 19,425,000 21,000,000 Y

 JLead 6 5 3.03 140,000 46,166 21,800 Y
{Magnesium 5 4 2.09 7,510,000 3,600,000 2,600,000 Y

Manganese 5 4 1.69 613,000 362,250 740,000 N
IMercury -5 4 2.31 112 49 39 Y
INickel .5 4 1.26 19,900 . 15,750 14,000 Y
IPotassium 5 4 1.55 2,210,000 1,427,500 14,000,000 N
Sodium 5 4 1.53 2,930,000 1,920,000 5,300,000 N
Vanadium 5 4 1.14- 39,300 34,375 69,000 N
Zinc .5 4 2.53 219,000 86,675 49,000 Y
Notes:
ug/kg - micrograms per kilogram ORO - Qil range organic N/A - Not applicable

NA: Not available Max D d - Maxi value of d d

DRO - Diesel range organic

GRO - Gasoline range organic ND - Not detected

September 2004 MACTEC



Table 3A-10(b)
Soil Constituents of Concern Summary for Construction Worker for Sub-area 2A: Demolished Area

Boeing Tract 1, St. Louis, Missouri
A ,Ratio of Max ‘ C(’mcgnﬁ-atio'n -
Constituents of Concern # of Samples| # of Detects D:veragem Max Detected Average Ba@omd Ma;xnceedsetected
_ | Concentration (ug/ke) (ug/kg) (ug/ke) Background
Volatilé Organic Compounds (VOCs) o ] ,
Benzene 14 3 0.36 225 622 NA N/A
Dichlorodifluoromethane 3 1 1.39 4.3 3.1 NA N/A
[Ethylbenzene 14 3 0.05 28 570 NA N/A
Methylene chloride 9 2 1.50 5.3 3.5 NA N/A
Tetrachloroethene 9 4 2.48 26 10 NA N/A
[Toluene 14 5 6.99 472 67 NA N/A
Trichloroethene 9 1 1.39 2.6 1.9 NA N/A
iXylenes, Total 4 1 3.00 90 30 NA N/A
Total Petroleum Hydrocarbons (TPH) - . LR I I N I N
TPH DRO 10 6 6.68 14,890,000 2,228,359 NA N/A
'TPH GRO 8 4 2.17 27,000 12,428 NA N/A
TPH ORO 4 0 N/A ND 2,500 NA N/A
Aluminum 6 4 1.17 18,900,000 16,175,000 41,000,000 N
[Antimony 6 4 1.31 4,950 3,785 520 Y
Arsenic 6 4 1.55 60,400 38,875 9,200 Y
Barium 6 4 1.34 254,000 189,250 725,000 N
iBeryllium 6 4 1.15 1,270 1,106 800 Y
fCadmium 6 1 3.00 2,190 730 <1,000 Y
kCalcium 6 4 1.93 16,000,000 8,307,500 3,300,000 Y
EChromium 6 4 1.16 20,200 17,400 58,000 N
fCobalt 6 4 1.83 11,200 6,125 10,000 Y
kCopper 6 4 277 93,000 33,525 13,000 Y
firon 6 4 1.13 21,900,000 19,425,000 21,000,000 Y
fiead 8 6 3.52 140,000 39,773 21,800 Y
Magnesium 6 4 2.09 7,510,000 3,600,000 2,600,000 Y
Manganese 6 4 1.69 613,000 362,250 740,000 N
IMercury 6 4 2.31 112 49 39 Y
ENickel 6 4 1.26 19,900 15,750 14,000 Y
Potassium 6 4 1.55 2,210,000 1,427,500 14,000,000 N
Sodium 6. 4 1.53 2,930,000 1,920,000 5,300,000 N
Vanadium 6 4 1.14 39,300 34,375 69,000 N
Zinc 6 4 2.53 219,000 86,675 49,000 Y
Notes: )
ug/kg - micrograms per kilogram . ORO - Oil range organic N/A - Not applicable
NA: Not available Max D d - Maxi value of d: d ¢

DRO - Diesel range organic
GRO - Gasoline range organic

September 2004

ND - Not detected
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Table 3B-10(a)

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2B: Demolished Area

Boeing Tract 1, St. Louls, Missouri
Ratio of Max ) Concentration
Constituents of Concern #of Samples| #of Detects | D240 | Max Detected Average Background M‘;&%‘“"
- ‘ Average " (ke ) ©ghe) s
Volatile Com| s (VOCs) . L . - i
Acetone 30 10 12.72 27,000 2,122 NA N/A
iChloroethane 14 1 1.56 48 31 NA N/A
[cis-1,2-Dichlorocthene 38 2 2.92 500 171 NA N/A
ylb 34 2 6.18 330 53 NA N/A
[sopropylb . 10 2 2.12 210 99 NA N/A
Methy! ethyl ketone (MEK) 26 3 4.40 6,100 1,386 NA N/A
Methylene chloride 34 s 047 40 85 NA N/A
Naphthalene 10 1 4.82 . 2,100 436 . NA N/A
o-Butylb 10 3 3.05 1,200 394 NA N/A
in-Propylb 10 2 2.49 420 169 NA N/A
Isopropyltoluenc 8 1 1.39 130 93 NA N/A -
sec-Butylb 10 2 3.02 540 179 NA N/A
Tetrachlorocthene 38 12 14.42 1,700,000 117,893 NA NIA_
Toluene 34 2 0.30 26 85 - NA N/A
fees-1.2-Dichloroeth 38 2 2.26 44 20 NA N/A
Trichioroethene 34 3 9.02 2,200 244 NA N/A
Vinyl chloride 20 1 0.33 9.6 29 NA N/A
Xylenes, Total 16 3 7.29 1,000 137 NA N/A
Total Petroleum Hydroéarbons (TPH) - S i : N
[TPH DRO 14 7 2.32 1,900,000 817,829 NA N/A
[TPH GRO 13 1 3.09 180.000 58,214 NA N/A
TPH ORO 14 1 3.98 160,000 40,250 NA . N/A
Total Metals- i AR . ] R | .
Ahtminum 14 4 1.78 22,700,000 12,735.000 41,000,000 N
Antimony 14 4 1.79 4,500 2,513 520 Y
Arsenic * 18 17 4.01 46,300 11,546 9,200 Y
Barium 18 18 3.53 310,000 87,719 725,000 N
IBeryllium 14 4 1.72 1,460 849 800 Y
fCadmium 18 13 12.33 20,200 1,638 - <1,000 Y
ium 14 4 133 16,400,000 12,337,500 3,300,000 Y
Chromium 18 18 2.89 74,700 25,878 58,000 Y
iCobalt 14 4 1.98 13,100 6,613 10,000 Y
JCopper 14 4 1.62 19,000 11,748 13,000 Y
[rron 14 4 1.89 34,200,000 18,090,000 21,000,000 Y-
JLead 18 12 16.61 2,260,000 136,043 21,800 Y
Magnesium 14 4 2.53 39,600,000 15.625.000 2,600,000 Y
Mang 14 4 2.45 2,070,000 844,250 740,000 Y -
Mercury 18 8 4.82 550 114 39 Y
Nickel 14 4 1.76 31,100 17,715 14,000 Y
[Potassi 14 4 1.35 1,120,000 827,250 14,000,000 N
ISelenium 18 4 4.01 4,020 1,003 260 Y
ISitver 18 10 2.64 3,410 1,289 <700 Y
Sodi 14 4 1.56 348,000 223,750 5,300,000 N
Thallium 14 1 1.68 3,430 2,039 <100 Y
Vanad 14 4 1.66 46,700 28,130 69.000 N
Zinc 14 4 1.42 51,800 36,425 49,000 Y
Notes:
ug/kg - micrograms per kilogram ORO - Oil range organic N/A - Not applicable
DRO - Diescl range arganic NA: Not availsble Max Detected - Maxi vatue of d
ND - Not detected

GRO - Gasoline rnge organic




Sepicmber 2004

Tab,
Soil Constituents of Concern Summary for Cons! 'Worker for Sub-area 2B: Demolished Area
Boeing Tngl‘__ M&ouﬁ
, Ratio of Max Concehtration
Censtituents of Concern # of Samples] # of Detects m“’ Max Detected Average Background M‘; D"‘“‘d’
Concentration' (ugke) (ughe) (ughe) Background
Valatile Organic Comipounds (VOCs) T
1,1-Dichloroethene 58 1 9.38 200 21 NA N/A
1,2.4-Trimethylbenzene 26 1 1.50 35 23 NA N/A
Acetone 60 - 23 26.10 27,000 1,034 NA N/A
[Chioroethane 38 2 4.56. 94 21 NA N/A
i i 69 14 18.35 68,000 3,706 NA N/A -
59 5 19.79 2,700 136 NA N/A
26 3 4.96 210 42 NA N/A
18 2 8.80 1,600 182 NA N/A
49 10 6.13 6,100 994 NA N/A
58 15 1.17 69 59 NA N/A
M 26 1 13.61 2,100 154 NA N/A
26 5 5.99 1,200 200 NA N/A
26 3 6.38 420 66 NA N/A
18 2 8.30 540 65 NA N/A
19 1 272 130 48 NA N/A
26 7 4.76 540 113 NA N/A
69 25 32.72 9,300,000 284,245 NA N/A
59 5 9.05 1,600 177 NA N/A
69 7 15.32 7,200 470 NA N/A
58 7 20.34 14,000 688 NA N/A
44 3 14.19 560 39 NA N/A
47 10 10.05 5,100 507 NA N/A
Total Petroléurn Hydrocaibons (TP! i L L :
iTPH DRO 45 20 3.64 1,900,000 521,665 NA N/A
[TPH GRO 28 2 4.85 180,000 37,150 NA N/A
[TPH ORO 29 1 0.52 16,000 30,667 NA N/A
Tofal Metals . L . N
JAluminum 14 4 1.78 22,700,000 12,735,000 41,000,000 N
i 14 4 1.79 4,500 2513 520 Y
25 21 4.22 46,300 10,969 9,200 Y
25 25 3.39 310,000 91,438 725,000 N
14 4 1.72 1460 849 800 Y
25 14 15.67 20,200 1,289 <1,000 Y
14 .4 1.33 16,400,000 12,337,500 3,300,000 Y
25 25 3.27 74,700 22,860 58,000 Y
14 4 1.98 13,100 6,613 10,000.. Y
14 4 1.62 19,000 11,748 13,000 Y
14 4 1.89 34,200,000 18,090,000 21,000,000 Y
25 19 2243 2,260,000 100,759 21,800 Y
14 4 2.53 39,600,000 15,625,000 2,600,000 Y
14 4 245 2,070,000 844,250 740,000 Y
25 15 2.88 560 194 39 Y
14 4 1.76 31,100 17,715 14,000 Y
14 4 1.35 1,120,000 827,250 14,000,000 N
25 7 442 4,020 909 260 Y
25 . 10 3.04 3410 1,122 <700 Y
14 4 1.56 348,000 223,750 _ 5,300,000 N
14 1 1.68 3430 2,039 <100 Y
14 4 1.66 46,700 28,130 69,000 N
14 4 1.42 5 li800 36.425 49,000 Y
ORO - Oil range organic N/A - Not spplicable

NA: Not available
ND - Not detected

Max Detocted - Maximean value of detectod conomtrations
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Table 3C-10(a)

Soil Constituents of Concern Summary for Non-Residential Worker for Sub-area 2C: Demolished Am

Boeing Tract 1, St. Loms, Missouri
N Ratio ofMax . ‘Concentration L —
Constituents of Concern # of Samples| # of Detects Detected to Max Detected Average Background Max De
o | Averaee ) ©ghe) (weg/ke) Excecds
B - . Cancentration weke Backgrousid
Volatile Organic Compounds (VOCs) L YR e _ .
[None 2 | 0 | N/A | N/A ] N/A 1 N/A N/A
TotalPetroleum!Iydromrbons(TPH) L R Tl .
TPH DRO 2 1 .1.00 1,330,000 1,330,000 NA N/A
TPH GRO 3 1 1.00 13,000 13,000 NA N/A
TPH ORO 2 1 1.00 34,000 34,000 NA N/A
‘otal Metals . T ‘ D - i

Lead { 1 | 1 ] 1.00 | 8210 | 8,210 i 21,800 N
Notes:

ug/kg - micrograms per kilogram
DRO - Diesel range organic
GRO - Gasoline range organic

N/A - Not applicable
Max Detected - Maximum value of detected concentrations

ORO - Oil range organic
NA: Not available
ND - Not detected

MACTEC
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Soil Constituents of Concern Summary fo!

Table 3C-10(b)

BoeinETract 1, St. Louis, Missouri

r Construction Worker for Sub-area 2C: Demotlished Area

. . » ) : Max Detected
Constituents of Concern # of Samples| # of Detects A :o Max Detected Average Background Exceeds

: , | | Concentration e { ug/kg) ,‘W Background

olatile Organic Compounds (VOCS) . ' e _ o ' _
Benzene T 4 3.00 307 102.42 NA N/A
[Ethylbenzene 11 3 2.37 408 172.25 NA ~ N/A
JMethylene chloride 1 1 1.00 5.8 5.80 NA N/A
Toluene : 11 5 3.93 3,000 762.42 NA N/A
Xylenes, Total 11 5 2.00 829 415 NA N/A
Total Petrolenm Hydrocarbons (TPH). = " . B S R L .
TPH DRO 11 3 1.50 1,330,000 177,313 NA N/A
TPH GRO 9 6 1.37 133,000 97,167 NA N/A
TPH ORO 9 1 2.24 34,000 15,167 NA N/A
ltead | 1 | 1 ] 1.00 ] 8210 | 8,210 [ . 21,800 N
Notes:

“ug/kg - micrograms per kilogram
DRO - Diesel range organic
GRO - Gasoline range organic

N/A - Not applicable
Max D

ORO - Qil range organic
NA: Not available

value of &

ND - Not detected

d concentrations

MACTEC



Groundwater Constituents of Concern Summary for Sub-area 2A: Demolished Area

Table 3A-11

Boeing Tract 1, St. Louis, Missouri

- Conceritration - —
. -} R;:no of M;x Maximium 'Max Detected
Constituents of Concern | # of Samiples| # of Detects | - Avefaéé Max Detected Average Cochntt?ti‘o’n Exceeds
Cohéeiitration (ug/L) ‘ (“g"-') Limit (MCL) or . MCL or

L : , , AR L . Equivalent (ug/L) || Equivalent
[[Volatile Organic Compounds (VOCs) B o . , T ]
|Benzene 8 1 3.71 817 220 5 IF Y |
[[Ethylbenzene 8 1 3.82 130 34 700 N
[[Methyl ter-butyl ether 7 -] 2.86 20 7.0 146 i N “
[Methylene chloride 4 -1 0.38 2.1 5.5 49.1 It N I

Tetrachloroethene 4 2 1.16 4.8 42 5 |F N It

Toluene 8 2 2.50 61 24 1,000 N I

[Xylenes, Total , 4 2 2.21 179 81 10,000 I N

Total Péetroleum Hydrocarbons (TPH) ‘ s . L R .

TPH DRO 5 2 2.00 190,000 95,155 NA Il N/A

TPH GRO 5 1 1.98 1,100,000 555,250 NA N/A

TPH ORO 5 0 N/A ND 288 NA N/A It
Total Metals j L N _ L et

Arsenic 2 2 1.25 58 47 10 Y
|[Barium 2 2 1.31 1,000 765 2,000 N
[[Cadmium 2 2 1.57 14 8.9 5 Y
f{Chromium 2 2 1.42 56 40 100 N I
[Lead 3 2 2.74 100 37 15 Y It
Notes: |

ug/L - micrograms per liter ORO - Qil range organic * NJ/A - Not applicable

DRO - Diesel range organic NA: Not available Max Detected - Maximum value of detected concentrations

GRO - Gasoline range organic _ND - Not detected

MACTEC
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o s | ®

Groundwater Constituents of Concern Summary for Sub-area 2B: Demolished Area
Boeing Tract 1, St. Louis, Missouri

. . Concentrition
R;:W of Max ' ‘ Maximum ] Max Detected
Constituents of Concern | # of Samples| # of Detects Averaé‘eto Max Detected Avérage Concentration Exceeds
: i i (ug/L) (ug/L) Limit (MCL) or MCL or
.C°"°°“"8ﬁ.°“ | , Equivalent (ug/L) | Equivalent
Volatile Organic Compéinds (VOCS) L . ) B - _
1,1,1-Trichloroethane 125 1 0.06 9.3 147 200 N
1,1-Dichloroethane 125 3 0.07 11 - 147 157 N
1,1-Dichloroethene 125 3 1.20 180 150 70 Y
1.2,3-Trimethylbenzene 11 ! “0.58 28 48 2.6 Y
1,2.4-Trimethylbenzene 113 4 1.81 330 182 2.6 Y
Acetone 118 5 0.01 55 5,224 121 N
Benzene 134 15 2.84 680 239 5 Y
kcis-1,2-Dichloroethene 129 60 21.57 97,000 4,497 70 Y
Ethylbenzene 130 7 1.35 200 148 700 N
fisopropylbenzene - 116 20 0.65 120 185 4,000 N
Methyl isobutyl ketone 118 1 0.00 25 5,223 32.7 N
Methyl ter-butyl ether 123 7 6.29 1,400 222 146 Y
[Methylene chloride 125 2 0.02 8.5 512 49.1 N.
INaphthalene 114 4 1.68 540 321 100 Y
fa-Butylbenzene 116 21 16.26 3,600 221 - 48.6 Y
Ja-Propylbenzene 116 21 1.06 200 189 5.3 Y
Fsopmpynoluenc ] 112 17 - 0.05 6.4 139 107 N
ec-Butylbenzene 117 30 10.13 2,100 207 48.6 Y
_ fent-Butylbenzene 113 2 0.02 3.2 181 - 48.6 N
Tetrachlorocthene 134 59 25.63 490,000 19,115 5 Y
Toluene : 130 7 1.85 1,200 649 1,000 Y
Rtrans-1,2-Dichloroethene 125 13 1.00 150 ) 150 100 Y
Trichloroethene 129 51 42.19 84,000 1,991 5 . Y
[Trichlorofluoromethane 113 1 : 0.01 2.5 244 2,000 N
Vinyl chloride  ° 126 25 6.05 4,400 728 2 Y
[Xylenes, Total _ 128 10 3.39 1,200 354 10,000 N
ylyiiiciear Aromatic Hydroéabons.. =~ . S ot )
Eonc - | 1 | 0 | N/A | ND | N/A | N/A N/A
olychlorinated Biphenyls = : ' ~° " ... e aw L eael -
one | i { 0 1 N/A | ND | N/A | N/A N/A
Total Petroleum Hydrocarbons.(TPH) : R } ) ] N . ]
TPH DRO 153 . 60 10.00 2,200,000 219,968 NA N/A
TPH GRO © 56 12 10.87 110,000 10,123 NA N/A
TPH ORO . 56 25 13.42 212,199 15,814 NA N/A
Total Metals : ) S . .
Arsenic 2 2 1.94 130 67 10 Y
IBarium 2 2 1.57 1,600 1,020 2,000 N
ICadmium 2 1 1.37 5.4 4.0 5 Y
¥Chromium 2- 1 1.58 19 12 100 N
JLead 2 2 1.23 6.7 5.5 15 N
§Selenium 2 1 1.68 13 7.8 50 N
Notes:
ug/L - micrograms per liter ORO - Oil range organic N/A - Not applicable
DRO - Dicsel range organic NA: Not available Max D d - Maxi value of & d
GRO - Gasoline range organic ND - Not detected

September 2004 MACTEC



Table 3C-11
Groundwater Constituents of Concern Summary for Sub-area 2C: Demolished Area

ug/L - micrograms per liter
DRO - Diesel range organic
GRO - Gasoline range organic

September 2004

ORO - Qil range organic

NA: Not available

ND - Not detected

N/A - Not applicable

Max Detected - Maximum value of detected concentrations

MACTEC

Boeing Tract 1, St. Louis, Missouri
A ’ ' Concentration. I
| R;;‘;c"mzx . Maximum Max Detected
Constituents of Concern # of Samples| # of Detects Average . Max Detected Average Concentration ~ Exceeds
| Comtrga on (ug/L) (ug/L) Lirnit (MCL) or MCL or
, - o Equivalent (ug/L) | Equivalent
Volatile Organic Compounds (VOCs). . . . ] I |
|Benzene 13 8 4.54 921 203 Y Il
liEthylbenzene 13 3 6.56 180 27 It N it
{IMethyl ter-butyl ether 11 2 5.07 59 12 % N H|
Toluene 13 3 3.55 60 17 P N
Xylenes, Total 12 3 2.84 24 8.3 10,000 %I» N JI
Total Petroleuria Hydrocarbons (TPH) i L .' - R “
TPH DRO 11 3 1.95 1,000 513 %} N/A
TPH GRO 10 5 4.09 301,200 73,658 NA |
TPH ORO 9 0 - N/A ND 429 ] N/A i
|| Total.Metals , L . i s e %F _ 1'
* |Lead | 1 | 1 | 1.00 1 22 22 | Y
Notes:



Table 3A-12(a)
Calculation of Individusl Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker
Sub-area 2A: Demolished Area, Boeing Tract 1, St. Louis, Missouri

Average Sofl Indoor Inhalation of Average Indoor Inhalation of
COCs Cone. Vapors from Subsurface GW Cone. ‘ Vapors from Sumof | Sumof HQ
Soil Groundwater . IELCR (HD)
A . (ug/kg) IELCR HQ (ug/L) IELCR’ HQ :

IBenzene 443 2.71E-08 | 1.54E-03 220 3.26E08 | 1.85E-03 | 5.96E-08 | 3.39E-03
[IDichlorodiflucromethane 3.4 NA 5.11E-06 — — — NA 5.11E-06
HEthylbenzene - 376 NA 1.60E-06 — — — NA 1.60E-06
IMethylene chloride 2.9 1.80E-11 | 3.57E-08 — — — 1.80E-11 | 3.57E-08

Tetrachloroethene 10.6 4.85E-11 | 5.86E-07 — — —_ 485E-11 | 5.86E-07
Toluene - 19 NA - | 3.95E-07 — — L NA 3.95E-07
[Xylenes, total 39 NA 1.87E-07 — — — NA 1.87E-07
{lOrganics Total Risk 2.71E-08 | 1.55E-03 - 3.26E08 | 1.85E-03 | 5.97E-08 | 3.40E-03

TPH-GRO 12,428 NA 1.27E04 | 555,250 NA 3.39E+00 NA 3.39E+00

TPH-DRO 118,086 NA 1.19E-04 95,155 NA 1.89E+01 NA 1.89EH1

TPH-ORO 2,500 NA 6.40E-08 288 NA 1.51E-01 NA 1.51E-01

TPH Total Risk NA 2.47E-04 NA 2.24E+01 NA 2.24E+01

Arsenic 38,875 NA NA 47 NA NA NA NA
fiCadmium 730 NA NA 89 . NA NA NA NA
fiMercury 49 NA 1.37E-04 — — - NA 1.37E-04
{lantimony 3,785 NA NA — — ,_ NA NA
{Beryllium ] 1,106 NA NA — — _ " NA NA
lcobatt 6,125 NA NA — — — NA NA
icopper 33,525 NA NA — —_ — NA NA
[Nickel 15,750 NA NA — — — NA ‘NA
Zinc : 86,675 NA NA — —_ — NA NA

Metals Total Risk NA 1.37E-04 NA NA NA 1.37E-04
{[CUMULATIVE RISK 2.71E-08 | 1.93E-03 3.26E-08 | .2.24E+01 | 5.97E-08 | 2.24E+01
Notes: :

NA: Not available

—: Risk evaluation was not performed.

HI: Hazard index

ug/kg: Micrograms per kilogram
ug/L: Micrograms per liter

GRO: Gasoline range organic
DRO: Diesel range organic

ORO: Oil range organic

TPH: Total petroleum hydrocarbon
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Table 3A-12(b)

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker
Sub-arez 2A: Demolished Area, Boeing Tract 1, St. Louls, Missouri

OQutdoor Inhalation of
Average Soil Accidental Ingestion of Average GW| Dermal Contact with Outdoor Inhalation of
COCs Conc. Dermal Contact with Soll Soll Vapors ﬁ‘::l“mmhm Conc. ‘Gmu‘ndmter Vapors from Groundwater| ISE"[";; Sumaonf)HQ
(ug/kg) IELCR HQ IELCR HQ IELCR HQ (ug/L) JELCR HQ IELCR HQ

EBenzenc 622 8.99E-11 7.23E-05 9.99E-11 8.04E-05 5.10E-10 7.24E-04 220 4.24E-08 | 3.42E-02 1.74E-11 2.46E-05 4.32E-08 3.51E-02
HDichlorodifluoromethane 3.1 NA 1.80E-08 NA 6.01E-09 NA 4.10E-07 — —_— —— - — NA 4.34E-07
[Ethylbenzene 570 NA 1.99E-06 NA 2.03E-06 NA 1.78E-06 — —— — — — NA 5.80E-06
[Metiylene chloride 3.5 1.32E-13 2.05E-08 1.47E-13 2.28E-08 2.20E-13 1.09E-08 — — — -— -— 4.99E-13 5.43E-08

[Tetrachlorocthene 10 2.71E-13 3.65E-08 3.02E-12 4.06E-07 6.22E-13 1.88E-07 — — — — - 3.91E-12 6.30E-07

[Toluene 67 NA 1.18E-08 NA 1.31E-07 NA 7.41E-07 —_ — — — -— NA 8.84E-07

Trichlorocthene 1.9 1.70E-16 1.81E-10 1.14E-13 1.21E-07 2.47E-13 2.90E-07 — —_ — — — 3.61E-13 4.11E-07

[Xylenes, total 30.0 NA 5.23E-09 NA 5.35E-09 NA 1.19E-07 — — — — — NA 1.30E-07
§Orpanics Total Risk 9.03E-11 7.44E-05 1.03E-10 8.31E-05 5.11E-10 7.28E-04 4.24E-08 3.42E-02 1.74E-11 2.46E-05 4.32E-08 | 3.51E-02

[TPH-GRO 12,428 NA NA NA 5.65E-05 NA 7.32E-05 555,250 NA NA NA 3.04E-02 NA 3.06E-02

[TPH-DRO 2,228,359 NA 4.91E-03 NA 1.49E-02 NA 4.28E-03 95,155 NA NA NA 1.68E-01 NA 1.92E-01

[TPH-ORO 2,500 NA 6.37E-06 NA 1.64E-05 NA 5.16E-07 288 NA NA NA 1.35E-03 NA 1.37E-03

ITPH Total Risk NA 4.92E-03 NA 1.50E-02 NA 4.35E-03 NA NA NA 2.00E-01 NA 2.24E-01

Arsenic 38,875 9.68E-10 1.51E-04 3.07E-07 4.77E-02 5.10E-10 7.94E-06 47 NA NA NA NA 3.08E-07 4.79E-02
§Cadmium 730 NA 1.70E-05 NA 5.66E-04 4.02E-12 8.94E-08 8.9 NA NA NA . NA 4.02E-12 5.83E-04
PMercury 49 NA 1.88E-07 NA 9.40E-06 NA 2.27E-04 — - — — -— NA 2.36E-04
JAntimony 3,785 NA 1.10E-04 NA 3.67E-03 NA 4.07E-06 — —_ — — — NA 3.78E-03
[Beryllium 1,106 7.90E-10 | 643E-06 | 2.63E-10 | 2.14E-06 | 8.13E-12 | 1.19E-08 — — — — — 1.06E-09 | 8.5BE-06
ECobalt 6,125 NA 3.56E-04 NA 1.19E-04 5.25E-11 6.58E-05 —— — — — — 5.25E-11 5.40E-04
KCopper 33,525 NA 9.74E-06 NA 3.25E-04 NA 7.18E-06 — — — — -— NA 3.42E-04
INickel 15,750 NA 4.58E-07 NA 3.05E-05 1.16E-11 1.69E-05 — —— — — - 1.16E-11 4.79E-05

i 86,675 NA 3.36E-06 NA 2.80E-05 NA 1.77E-08 — — — - — NA 3.14E-05

[Metals Total Risk 1.76E09 | 6.S4E-04 3.07E-07 5.24E-02 5.86E-10 3.29E-04 NA NA NA NA 3.09E-07 5.34E-02
Egggg’ﬂvn RISK 1.85E-09 | 5.65E-03 3.07E-07 6.75E-02 1.10E-09 5.41E-03 4.24E-08 3.42E-02 1.74E-11 2.00E-01 3.52E-07 | 3.13E01"
Notes: e e e

NA: Not available

——: Risk evaluation was not performed.

HI: Hazard index

ug/kg: Micrograms per kilogram

ug/L: Micrograms per liter

GRO: Gasoline range organic

DRO: Dicsel range organic -

ORO: Ol range organic

TPH: Total petroleum hydrocarbon
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September 2004

Table 3B-12(a)

C:lculzﬂon of Individual Excess Lifetime Cancer Risk IELCR) and Hazard Quotieat (HQ) for a Current On-site Non-rcddenﬂal Workes

Sub-area 2B: Demolished Area, Boeing Tract 1, St. Louls, Missouri

Indeor Inhalation of
Average Soll AverageGW|  Indoor Inhalation of
cocs Cone, | VAPOrFIromSGbuuriac® | conc. | Vapors trom Groundwater ol ’“"’a;‘)m
(ug/kg) IELCR HQ (ug/L) 1ELCR HQ
1,1-Dichlorocth - - - 150 S9SE-07 | 595E-02 | 595E-07 | 595E-02
lJJ—T\'nncﬂlebmzme e e — 43 NA 1.91E-04 NA 1.91E-04
— - — C 182 NA 1.41E-03 NA 1.41E-03
2,122 NA 2.40E-0S - e - NA 2.40E-05
- — - 239 3.54E-08 3,54E-03 3.54E-08 3.54E-03
31 132E-09 4.38E-07 P - - 1.32E-09 4.38E-07
171 NA 9.96E-05 4,497 NA 4.26E-03 NA 4.36E-03
53 NA 2.27E-07 e -~ - NA 2.27E07
99 NA 9.64E-06 e — — NA 9.64E-06
1,386 NA 3.02E-06 - - o NA 3.02E-06
85 5.27E-10 1.04E-06 — - P 5.27E-10 1.04E-06
- < - 222 4.76E-11 4.76E-06 4.76E-11 4,76E-06
436 NA 5.83E-06 3l NA 3.95E-04 NA 4.01E-04
394 NA 2.66E-06 221 NA 1.48E-04 NA 1.51E-04
-Propy 169 NA 3.42E-06 189 NA 1.03E-04 NA 1.06E-04
Isopropyt 93 NA [ 23707 - — - NA 2.37E-07
Butylb 179 NA 2.19E-06 207 NA 1,.94E-04 NA 1.96E-04
Tetrachloroeth 117,893 5.39E-07 6.50E-03 19,115 A91E-07 491E-02 1.03E-06 5.56E-02
Toluene 85 NA 1.78E-06 649 NA 9.32E-05 NA 9.49E-05
trans-1 2-Dichloroeth 20 NA 8.54E-06 150 NA 1.43E-04 NA 1.51E-04
Trichloroethene 24 1.89E-09 8.89E-05 1,991 9.58E-08 9.58E-03 9.77E-08 9.67E-03
Vinyl chloride 29 2.61E07 8.55E-05 728 5.55E-06 5.55E-01 5.81E-06 5.55E-01
[Xylenes, Total 137 NA 6.55E-07 - - — NA 6.55E-07
IMM Risk 8.04E-87 6.84E-03 6.7T7E-06 6.34E-01 7.57E-06 €91E-01
Aliphatics > nC6 to nC8 (TX1006) - - - 4,660 NA 2.72E-03 NA 2.72E-03
Aliphatics > nC8 to nC10 (TX1006) [od - e 2,732 NA 4,70E-02 NA 4.70E-02
[Aromatics > nC8 to nC10 (TX1006) — - e 2,72 NA 1.53E-03 NA 1.53E-03
TPH-GRO 58214 NA S5.96E-04 10,123 NA §.12E-02 NA 5.13E-02
&'ﬂuﬁu > nC10 to nC12 (TX1006) - — -~ 17,717 NA 4.5TE-01 NA 4.57E-01
Aliphatics > nC12 to nC16 (TX1006) — — e 63,149 NA 7.0SE+00 NA 7.0SE+00
Aliphatics > nC16 to nC21 (TX1006) - - o 74,726 NA 7.86E+01 NA 7.86E+01
[Aromatics > nC10 to nC12 (TX1006) - - — . 8,107 NA 1.47E-03 NA 1.47E-03
JAromatics > nC12 to nC16 (TX1006) - e - 30,484 NA 2.30E-03 NA 2.30E-03
[Aromatics > nC16 to nC21 (TX1006) - -~ - 25,786 NA 5.42E-04 NA 5.42E-04
[TPH-DRO 317,329 NA $.26E-04 219,968 NA $.62E401 NA $.62EH1
Aliphatics > nC21 to nC35 (TX1006) fed - - 8,786 NA 9.25E+00 NA 9.25E+00
Aromatics > nC21 to nC35 (TX1006) - — e 7,028 NA 1.71E-05 NA 1.71E-0S
TPH-ORO 40,250 NA 1.03E-06 15,814 NA 9.25E+H10 NA 9.25E+00
TPH Tetal Risk . NA 1.42E-03 NA 9.54E+01 NA . 9.54E401
Arsenic 11,546 NA _ NA 67 NA NA NA NA
ICadmium 1,638 NA NA 4.0 NA NA NA NA
iChromium 25,878 NA NA - - - NA NA
Mercury 114 NA 3.22E-04 - - — NA 32E04
i 1,003 NA NA - — — _NA NA
Silver 1,289 NA NA - — — NA NA
i 2,513 NA NA - - - NA NA
llium 849 - NA NA e —_ - NA NA
ICobalt 6,613 NA NA -~ - - NA NA
[Copper 11,748 NA NA — — - NA NA
844,250 NA NA - - — NA NA
ickel 17,715 NA NA — —_— — NA NA
i 2,039 NA NA - — — NA NA
36,425 NA NA —_ — — NA NA
Metals Total Risk NA 3E-04 NA NA NA 3.22E-04
CUMULATIVE RISK 3.04E-07 3.59E-03 6.T7TE-06 9.61E+01 7.57E-06 5.61E+01
N m BRI L e
NA:-Not available
—: Risk eval was not peric
HI: Hazard index
ug/kg: Micrograms per kilogram

ORO: Oil range organic
TPH: Total petroleum hydrocarbon
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Sub-area 2B: Demolished Area, Boeing Tract 1, St. Louis, Missouri

Table 3B-12(b)
Calculation of Individual Excess Lifetime Cancer Risk (IELCR).and Hazard Quotient (HQ) for a Future Construction Worker

Outdoor Inhalation of
cocs A"‘;i:_s““ Dermal Contact with Soit | Accidental Ingestionof | o ;o and Particulates A“;‘:‘__Gw D";::f:::‘t::""' v:;ﬂ“g‘;::";:ﬁ"f‘ of | Sumof |SumofHQ
- from Sail IELCR @D
(ugkg) | IELCR HQ IELCR HQ IELCR HQ wely | IELCR | . HO IELCR HQ
T.1-Dichlorocthenc 21 637511 | 8.26E.07 | 70SE-11 | O.A8E07 | 230E-10 | 1.62E-06 150 338607 | 2.05E-03 | 234E-10 | 1.64E06 | 228E-07 | 2.96E-03
11,2,3-Trimethylbenzene - — - — — — —_ 48 NA NA NA 3.11E-06 NA. 3.11E-06
1,24 Trimethylbenzene 3 NA L.63E07 NA L66E-07 NA 3.45E-06 182 NA NA NA 1.73E-05 NA 2.11E-05
Al_l:ﬁone 1,034 NA 3.61E-06 NA 3.31E-06 NA 8.96B-06 — — — — — NA 1.64E-05
— — — — — — — 239 461508 | 371602 | 189E-11 | 268E-05 | 461E-08 | 3.71E-02
Chioroeth 21 993E.13 | 559608 | 331E13 | 200508 | 448E12 | 3.J3E-08 — — — — g S.80E.12 | 1.17E-07
cis-1.2-Dichlorocthene 3,106 NA 1.29E-05 NA L4E-04 NA 728604 | 4497 NA NA NA 7.15E-05 NA 9.56E-04
thylbenzene 136 NA 4.76E-07 NA 4.36E07 NA 4.256.07 — — — = — NA 1.39E-06
vapyl‘ a2 NA 1.48E-07 NA 1.64E-07 NA 1.035-06 — — — = — NA 1.34E-06
mpXylene 182 . NA 1.0GE-07 NA 3.528-08 NA 172506 — = = = = NA 1.86E-06
Ketone (MEK) 994 NA 5.78E-07 NA 542507 NA 2.24E-06 = — = = — NA 3.46E-06
ethylene chloride 59 220512 | 342807 | 244E-12 | 380807 | 367E12 | 18IE07 = = = — = 831E-12 | 0.03E07
thyl tert-butyl éther — - — — — — — 222 TO04E0S | 258505 | 1.03E-13 | 239E-08 | 1.04E09 | 258E05
aphthalene 154 NA 2.69E-06 NA 299606 NA 1.S7E-05 321 NA NA NA 2.52E-05 NA 4.66E-05
-Butylbenzene 200 NA 5.82E-06 NA 1.94E-06 NA 212506 21 NA NA NA L.58E-06 NA 1.156-05
Propylbenzene 66 NA 2.30E-05 NA__ | 255805 NA 121E06 189 NA NA NA 1.14E-06 NA 5.08E-05
I:_xxlme 65 NA 3.78E-08 NA 1.26E-08 NA 6.376-08 — — — — — NA 1.14E-07
Tsopropyltoluene 28 NA 5.56E-07 NA 1.85E-07 NA 2.12E-07 = = — . = NA 9.535-07
sec-Butylb 13 NA 330506 NA L10E-06 NA L62E06 207 NA NA NA 1.97E-06 NA 7.98E-06
Tetrachlorocthene 284,245 | 736509 | 991504 | 818508 | 110502 | 1L.69E08 | SO9E03 | o5 | 151E05 | 2035+00 | 2026-10 | 6.09E-05 1.52E-05 | 2.0SE+00
Toluene 177 NA 3.085-08 NA 3.43E07 NA 1.94E-06 649 NA 3.24E-03 NA 1.14E-06 NA 3.24E-03
firsns- 1.2 Dichloroeth 470 NA 8.19E-07 NA 9.10E06 NA 5 67605 150 NA NA NA 1.85E-06 NA 6.84E-05
Trichloroeth 688 G29E-14 | 66TE08 | 4.19E11 | 445805 | 9.2E11 | 1.0TE-04 1,991 Ti1EG7 | 1.185-01 | 436E-11- | 5.12E05 | L11E-07 | 1.18E-01
Vinyl chloride 39 3T3E13 | 459E09 | 4.15E-10 | 5.10B-06 | 126E-09 | 1.03E-05 728 319506 | 352502 | 200E09 | 1.63E-05 | 320E-06 | 3.92E-02
lenes, Total 507 NA 2.95E-09 NA 2.46E-08 NA 2.02E-06 — = — — T — NA 2.05E-06
Organics Total Risk TASE09 | 1.05E-03 | 823E48 | LI3E02 | 184E08 | GOIE-G3 187505 | 223E+00 | 249E09 | 2.82E-04 | 18SE0S | 225E+00
JAliphstics > nC6 to nC8 (TX1006) — — — — — — — 2,660 NA NA NA 2.43E-05 NA 2.43E.05
JAtiphatics > nC8 to nC10 (TX1006) — — — — — — — 2,732 NA NA NA 4.18E-04 NA. | 4.18E-04
Aromatics > nC8 to nC10 (TX1006) — — = — - = — 2732 NA NA NA 1.65E-05 NA 1.65E-05
TPH.GRO 37,150 NA NA NA L.69E-04 NA 219504 | 10123 NA NA NA 4.59E-04 NA 8ATE-04
Aliphatics > nC10 to nC12 (TX1006) — — — — — — — 17717 NA NA NA 4.07E-03 NA 4.07E-03
[Aliphatics > nC12 to nC16 (TX1006) — = — — — — — 63,149 NA NA NA 5.28E-02 NA 6.285-02
Aliphatics > nC16 to nC21 (TX1006) — — — — — — — 74,726 NA NA NA 7.00E-01 NA 7.00E-01
Aromatics > nC10 to nC12 (TX1006) = — — — = — — 8,107 NA NA NA 2.26E05 NA 3.26E-05
Aromatics > nCI2 to nC16 (TX1006) — — — — — — — 30,484 NA NA NA 5.93E-05 NA 5.93E-05
[Aromatics > nC16 to nC21 (TX1006) — — — — — — — 25,786 NA NA NA 4.01E-05 NA 40103
TPHDRO 521,665 NA | 115E03 NA 3.50E-03 NA LOOE-03_| 219,968 NA NA NA 7.66E-01 NA 7.72E-01
Aliphstics > nC21 to nC35 (TX1006) - — — — — — - 8,736 NA NA NA §.22E-02 NA 8.22E-02.
Aromatics > nC2] to nC35 (TX1006) . - = — — — = 7,028 NA NA NA 9.46E-06 NA 9.46E-06
TPH-ORO 30,667 NA 7.81E-05 NA 2.01E-04 NA 633E05 | 15814 NA NA NA 823E-02 NA 825E02
TPH Total RIsk NA L.23E.03 NA 3.87E-03 NA 123E.03 NA NA NA 8.49E-01 NA 8.56E.01_}
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Table 3B-12(b)

Calculation of Individual Excess Lifetime Cancer Risk (IELCR) and Hazard Quotient (HQ) for a Future Construction Worker
Sub-area 2B: Demolished Area, Boeing Tract 1, St. Louls, Missourd

: Outdoor Inhalation of
cocs A"‘;f;_s"" Dermal Contact with Soil A“"""";:‘““““ o | Vapors and Particulates A“;‘;Gw D"z:f:;‘:‘t::dm v.op;":‘;::",'.""ﬁ“? o 1 Sumof |SumofHQ
from Soil ! IELCR @0
(ugkg) | IELCR HQ | IELCR HQ IELCR HQ (ugn) | IELCR HQ IELCR HQ
Arsenic 10969 | 21E10 | 425505 | 865E08 | 135602 | 144810 | 22406 67 1 NA NA NA NA SG9E08 | 135E-02
Cadmium 1,289 NA 3.00E-05 NA 500E04 | 711E-12 | 1.58E-07 40 NA NA NA NA 711E12 | 1.03E-03
Chromium 22,860 NA NA NA NA__ | 8.40E-10 NA — — — - — 8.40E-10 NA
Meroury 194 NA 754E-07 NA 3.77E05 NA 9.09E-04 - — — — — NA 94TE4
Selenium 209 NA .| 211E-05 NA 7.04B-05 NA 9.77E-07 — = — R - NA 9.26E-05
Silver 1122 NA 7.83E.05 NA S69E05 | NA 2.40E-05 — — — — — NA 1.89E.04
Antimony 2513 NA 7.30E-05 NA 2.43E03 NA 2.70E-06 — — — — — NA 2.51E-03
Beryllium 849 GOGE10 | 493506 | Z02E.10 | 1.64E06 | 624E-12 | 9.10E-09 — — g — — S.14E10 | 6.59E-06
ICobalt 6613 NA 3.84E04 NA 1286.04 | 5.67E-11 | 7.11E-05 = — . — = — S67E-11 | 5.83E-04
{Corper 11,748 NA 341E06 NA 1.14E-04 NA 2.52E.06 — = — = = NA 1.20E.04
844,250 NA 2.10E-03 NA 2.34E03 NA 3.69E.03 — — — — — NA £.13E.03
kel 17,715 NA | 515607 NA 343805 | 130B-11 | 1.90E05 = — — — o T30E-11 | 5.38B-05
ftattium 2,039 NA 2.96E-04 NA 9.87E-03 NA 1.565-06 — — — — — NA 1.02E02
; 36,425 NA L4IE06 NA 118E-05 NA 7.44E.00 — — — T — NA 1.32E-05
Metals Total Risk i S79E10 | 3.04E03 | B.67E08 | 2.96E02 | 107E09 | 4.73E03 NA NA NA NA S8TE-08 | 3.74E-02
CUMULATIVE RISK 831509 | S31E03 | L69E0T | 447E02 | 19sE08 | 120E02 T E0s | 333500 | 249509 | 8.49E-01 | 189E05 | 3.14E+00 |
Notes:
NA: Not svailable
—: Risk evaluation was not performed.
HI: Hazard index

ug/kg: Micrograms per kilogram
ug/L: Microgrems per liter

GRO: Gasoline range organic
DRO: Diesel range organic

ORO: Oil range organic

TPH: Total petrolcum hydrocarbon
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Table 3C-12(a) .

Calculation of Individual Excess Lifetime Cancer Risk ((ELCR) and Hazard Quotient (HQ) for a Current On-site Non-residential Worker .
Sub-area 2C: Demolished Area, Boeing Tract 1, St. Louis, Missouri

. Indoor Inhalation of . .
COCs Aveézii.soﬂ Vapors from Subsurface Ave(l;gnefw Va;:s?;ﬁ?:,ﬁﬁ:ﬁm Sumof | Sum of HQ
. Soil IELCR | @D
_(ug/kg) IELCR HQ (ug/L) IELCR HQ

Benzene ' -ee P 205 | 202E08 | 2.02E-03 | 2.02E-08 | 2.02E-03 |
(Organics Total Risk . NA NA 2.02E-08 | 2.02E-03 | 2.02E-08 | 2.02E-03 |
TPH-GRO 13,000 NA 1.33E-04 | 73,658 NA 5.20E-01 NA 5.20E-01 |
TPH-DRO- 1,33<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>